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INTRODUCTION 


This is the seventeenth repoxT in a continuing series of documents issued at launch, and thereafter quarterly, 
to present flight performance analysis of the Landsat-1 Spacecraft. Previously issued documeuls are; 


72SD4255 

ERTS-1 Launch and Flight Activation 
Evaluation Report 23 to 26 July 1972 

18 October 1972 

72SD4262 

ERTS-1 Flight Evaluation Report 
23 July 1972 to 23 October 1972 

28 November 1972 

72SD4224 

ERTS-1 Flight Evaluation Report 
23 October 1972 to 23 January 1973 

27 February 1973 

73SD4249 

ERTS-1 Flight Evaluation Report 
23 January 1973 to 23 April 1973 

29 May 1973 

73SD4260 

ERTS-1 Flight Evaluation Report 
23 April 1973 to 23 July 1973 

10 August 1973 

73SD4274 

ERTS-1 Flight Evaluation Report 
23 July 1973 to October 1973 

28 November 1973 

74SD4205 

ERTS-1 Flight Evaluation Report 
23 October 1973 to 23 January 1974 

26 February 1974 

74SD4217 

ERTS-1 Flight Evaluation Report 
23 January 1974 to 23 April 1974 

18 May 1974 

74SD4236 

ERTS-1 Flight Evaluation Report 
23 April 1974 to 23 July 1974 

15 August 1974 

74SD4255 

ERTS-1 Flight Evaluation Report 
23 Jiily 1974 to 23 October 1974 

31 December 1974 

75SDS4222 

Landsat-1 Flight Evaluation Report 
23 October 1974 to 23 Januar^^ 1975 

30 April 1975 

75SDS4228 

Landsat-1 and Landsat-2 Flight Eval- 
uation Report 

23 January 1975 to 23 April 1975 

15 August 1975 

75SDS4255 

Landsat-1 and Landsat-2 Flight Eval- 
uation Report 

23 April 1975 to 23 July 1975 

10 October 1975 

75SDS4266 

Landsat-1 and Landsat-2 Flight Eval- 
uation Report 

23 July 1975 to 23 October 1975 

1 December 1975 

76SDS4207 

Landsat-1 and Landsat-2 Flight Eval- 
uation Report 

23 October 1975 to 23 January 1976 

29 Februaiy 1976 

76SDS4248 

Landsat-1 and Landsat-2 Flight Eval- 
uation Report 

23 Januaiy 1976 to 23 April 1976 

14 July 1976 


This report contains analysis of performance foi" Orbits 19100 to 20370 for Landsat-1. 
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SECTION 1 


SUMIVIARY IANDSAT-1 OPERATIONS 
Landsat“l continues to peiiorin its mission nominally. 

The Landsat-1 spacecraft was launched from the Western Test Range on 23 July 1972, at 18:08:06.5082, 

The launch and orbital injection phase of the space flight was nominal and deployment of the spacecraft follow- 
ed predictions. Orbital operations of the spacecraft and payload subsystems were satisfactory through Orbit 
147, 3 August 1972, after which an internal short circuit disabled one of the Wideband Video Tape Recoi’ders 
(\\^VTR-2). Operations resumed imtil Orbit 196, 6 August 1972, when the Return Beam Vidicon failed to 
respond when commanded off. The RBV was commanded off via alternate commands. Landsat-1 continued 
to perform its imaging mission with the Multispectral Scanner and the remaining Wideband Video Tape Re- 
corder providing image data. The remaining Wideband Tape Recorder experienced four suspensions of oper- 
ation, the last being in Orbit 9881 on 2 July 1974, and has not been used operationally since. In Orbit 4396, 

3 June 1973, an integrated circuit chip in the T1\1P failed, disabling four TLM functions. COMSTOR ’‘B" has 
an intermittent problem with cell 12, which is not being used operationally. The "B” section of the USB with 
full power output of 1. 5 watts was substituted for the "A" section in Orbit 10068, 15 July 1974, because of 
excessive decline of transmitter power, The pitch fl 3 rwheel stopped for 2 minutes in Orbit 8040, 20 February 
1974; and for 8 hours, 2 minutes in Orbits 11125 to 11130, 29 September 1974. It has been kept close to zero 
speed ever since, using pitch-bias control. The RMP was switched from B to A in Orbit 11257, 8 October 
1974, as a precautionaiy measure after RMP B began showing current variations. The DCS subsystem was 
turned off after Oibit 12690, 19 Jart.iary 1975, and the function assumed by DCS in Landsat-2, Narrow Band 
Recorder 2 became noisy and was turned off in Orbit 13015, 12 February 1975, Operation of NBR 2 resumed 
in Orbit 14116, 2 May 1975, until failure iri Orbit 15253, 22 July 1975, when its operation was terminated. 
Battery 6 was turned off between Orbits 13346, 7 March 1975, and 14100, 30 April 1975, due to electrical 
characteristics causing high temperatures. Between Orbits 14780, 18 June 1975 and 15467, 6 August 1975, 
Battery 6 was turned off again due to high temperature. Becaase high current transient occurred at Batteiy 
6 turn o*^ in Orbit 15467, 6 August 1975, the battery turn-on command is temporarily suspended from use. 
Battery 8 was turned off in Orbit 15588, 15 August 1975, due to electrical characteristics causing high temp- 
erature and will not be returned to service because of the battery ”ON" command problem. The pitch flywheel 
stopped again for 45 minutes in Orbit 15309, 26 July 1975, and 3 minutes in Orbit 15312, 26 July 1975. Pitch 
flywheel motor driver duty cycle remained high from Orbit 15191, 18 July 1975 to Orbit 15393, 1 Augxist 1975, 
when it returned to normal. MSS operation was suspended during the pitch flywheel anomaly between Orbit 
15309, 26 July 1975, and 15393, 1 August 1975. The rear ACS scanner had intermittent electrical failures 
beginning in Orbit 19078, 21 April 1976, and it failed in Orbit 19086, 22 April 1976. The spacecraft was 
switched to single scanner mode (forward scanner) in Orbit 19089, 22 April 1976, and normal ACS operation 
resumed. See Table 1-1 for a summary of payload in-orbit operation. 
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Table 1~1. Li-Qrbit Payload System Performance Launch Thru Orbit 20342 (7/21/76) Landsat-1 


RBV 

Total Scenes Imaft*ed 

1690 


AVG. Scenes/Daj" 

139 


Total Area Imaged (millions of sq. mi. ) 

14.7 


ON TIME (hr . ) 

14.0 


ON/OFF Cycles 

91 


% Real Time Images 

57 


% Recorded Images 

43 

MSS 

Total Scenes Images 

240, 973 


AVG. Scenes/Day 

174 


Total Area Imaged (millions of sq. n. mi. ) 

2101 


ON TIME (hr. ) 

2,499.4 


ON/OFF Cycles 

17, 505 


% Real Time Images 

81 


% Recorded Images 

19 

DCS 

Messages at OCC 

1,152,045 


Non-Perfect MSGS 

90, 691 


Max. DCP's ACTIVE/DAY 

T14 


Users 

44 


Avg. MSG/ACTIVE Orbit 

181 


ON TIME (hr.) 

21, 820.2 

WPA-1 

% Real Time Mode 

55 


% Playback Mode 

45 


ON TIME (hr. ) 

31.9 


ON/OFF Cycles 

312 

WPA-2 

% Real Time Mode 

62 


% P/B Mode 

38 


ON TIME (hr.) 

2,405.2 


ON/OFF Cycles 

15,267 

WBVTR-1 

% Record Mode 

38 


% Playback Mode 

41 


% Rewind Mode 

21 


% Standby Mode 

1 


Minor Frame Sync Error Count in P/B 

Failed Orbit 9, 881 


Time Head-Tape Contact (hr. ) 

732.8 


Cycles Head-Tape Contact 

11,954 


ON TIME (hr. ) 

927.6 

WBVTR-2 

% Record Mode 

38 


% Playback Mode 

41 


% Rewind Mode 

20 


% Standby Mode 

1 


MFSE Count in P/B 

Failed Orbit 148 


Time Head- Tape Contact (hr. ) 

5.1 


Cycles Head-Tape Contact 

44 


ON TDVIE (hr.) 

6. 5 


1--2 
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SECTION 2 


ORBITAL PARAMETERS 


The initial orbit of Landsat-1 required some correction at Orbits 38, 44, and 59 to achieve the desired 
18-day repeat cycle. During Orbits 938, 2416, 6390 and 7826 it was necessary tO fire the -X thruster 
of the orbit adjust system to maintain the ground trace in the desired 18-day repeat pattern of + 10 nm. On 
September 29, 1974, the ACS control system fired gas during the spacecraft emergency (pitch flywheel 

stoppage) which resulted in an unplanned orbit change similar to firing the -X thrusters. The +X thruster j 

was fired during Orbits 11367, 11464, 13611, 19747 and 19871 in order to maintain the 18-day repeat ) 

cycle ground trace within + 10 nm. Two of the +X firings, i. e. , 19747 (8 June 1976) and 19871 (17 June 1976) | 

occurred during this report period. j 

The orbital parameters are given in Table 2-1. Figure 2-1 shows the longitude error as a function of time 
and orbit maintenance burns. The longitude error has been maintained with + 10 nm in the east-west 
direction at the equator as planned. Figure 2-2 shows the change of sun time at the descending node. Ap- 
pendix B gives ground trace repeat cycle predictions. 

! 

t 

I 
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^SElement 

Date 

Apogee 

(km) 

Perigee 

(km) 

Inclination 

(Deg.) 

Semi 

Major 

Axis 

(km) 

25 Oct 1972 

917.3 

898. 1 

99.103 

7285. 850 

25 Jan 1973 

922.3 

893. 1 

99.090 

7285. 865 

25 Apr 1973 

911.056 

888. 763 

99. 073 

7285.767 

25 Jul 1973 

914. 341 

900. 810 

99.068 

7285.741 

25 Oct 1973 

922.913 

893.229 

99.056 

7285.786 

25 Jan 1974 

915. 873 

899. Ill 

99.041 

7285.657 

24 Apr 1974 

920. 090 

912. 672 

99. 023 

7285.691 

23 Jul 1974 

922. 363 

892. 629 

99. 017 

7285. 661 

23 Oct 1974 

918. 657 

896. 316 

99. 004 

7285.652 

24 Jan 1975 

914.18 

900.67 

98. 990 

7285. 590 

24 Apr 1975 

914. 74 

900.05 

98.972 

7285.559 

25 Jul 1975 

915. 12 

899.63 

98.964 

7285.541 

23 Oct 1975 

914.19 

900.54 

98.951 

7285. 531 

24 Jan 1976 

914. 39 

900. 32 

98.936 

7285. 523 

24 Jan 1976 

914.39 

900.32 

98.936 

7285.523 

23 Apr 1976 

915.28 

899.41 

98.919 

7285.511 

22 Jul 1976 

914. 24 

900.35 

98.911 

7285.464 


: 1 Brouwer Mean Orbital Parameters 


Eccentricity 

Two 

Body 

Period 

(Min) 

Nodal 

Period 

(Min) 

Argument 

of 

Perigee 

(Deg) 

Right 

Ascension 

(Deg) 

Mean 

Anomaly 

(Deg) 

0. 00132 

103. 152 

103.268 

93.721 

1.060 

86.484 

0.00200 

103.153 

103.268 

133,693 

91.805 

52.797 

0. 00073 

103. 151 

103. 267 

168. 857 

181.411 

11.098 

0. 00093 

103.150 

103. 266 

95.602 

268. 944 

84. 301 

0. 00198 

103. 151 

103. 266 

65. 071 

0. 291 

301.002 

0.00115 

103. 148 

103.264 

160. 866 

88. 606 

19. 049 

0.000802 

103. 149 

103. 265 

117. 631 

176.743 

62. 319 

0.002041 

103. 148 

103. 264 

109.225 

269. 779 I 

70. 540 

0. 00153 

103. 148 

103. 264 

150. 750 

354. 743 1 

29.110 

0.000928 

103. 147 

103. 262 

278. 848 

85. 403 

261. 138 

0.001008 

103. 146 

103.262 

37.047 

173. 043 

142.764 

0.001063 

103.145 

103.261 

138.138 

262.528 

41.661 

0.000937 

103.145 

103.261 

250. 370 

349.952 

289.612 

0. 000966 

103. 145 

103.261 

2.826 

80. 147 

177.049 

0.000966 

103.145 

103.261 

2.826 

80. 147 

177.049 

0.001089 

103. 145 

103. 261 

110. 622 

167. 275 

69. 142 

0. 000953 

103. 144 

103.260 

218.207 

254.289 

321.741 























ERROR IN LONGITUDE (N.M.) 



LOCAL MEAN 



Fi^re 2-2. Local Mean Time of Descending' Node 




SECTION 3 

POWER SUBSYSTEM (PWR) 


The solar array continued to provide excess energy for tiie pajdoad and spacecraft load Lhrougliout tins re- 
port period. Compensation loads and auxiliary loads dissipated the excess power above the battc»ry and 
load requirements using Landsat-1 power management procedures, Solai^ ai’ray degra-dation was 30* 3^*- 
at the end of 48 months in orbit. The power subsystem is predicted to have adequate power through 1970 
for the present Landsat-1 payload configuration, and may extend to 1977 depending on the electrochemical 
degradation of the battery packs and the effect of increasing sun angle on arra^*^ tracking. 

A plot of measured and predicted midday solar array current is shown in Figure 3-1. Figure 3-2 shows 
actual and predicted midday solar ari’ay degradation. Figure 3-3 shows actual sun angles to the space- 
craft and solar panels. Figure 3-4 is a prediction of the variation of sun angle tlmough 1977 for Landsat-1 
and 2. It is noted in Figure 3-1 that the high noon solar array current is slightly lower than predicted. 

This is due to slightly different solar panel sun angles and solar array degradation larger than initially 
predicted. Solar panel tracking retux’ned to normal in this report period as the sun angle remained below 
460, The solar array current notch of approximately 500 - 600 ma still occurs for a short portion of each 
satellite day. It does not cause any spacecraft problem as there is still an excess of solar array power 
as stated earlier. 

As of 23 July 1976, the battery system on Landsat-1 has completed 34982 hours of orbital operation. At 
the completion of about 22970 hours (in Orbit 13346; 7 March 1975) battery 6 was turned off for a restor- 
action cj^cle as the battery developed a high C/1) ratio, charge share, and temperature. In about 1300 
hours, the battery discharged to 26. 3 volts (through its small telemetry load) and was restored to service 
in Orbit 14100, 30 April 1975, However, in the next 1170 hours of operation, the battery showed a re- 
currence of unhealthy characteristics and was turned off for a second restoration cycle in Orbit 14780, 

18 June 1975. The battery discharged to about 26. 5 volts in about 1180 hours and was turned on in Orbit 
15467, 6 August 1975, The battery turn-on this time was followed by an anomalous time-out of the USB/ 
WPA back-up timer and tripping of the ACS low voltage pneumatics interlock, due to a high transient 
current occurring simultaneously with the execution of command 353 (all batteries on). The battery, 
however, has performed satisfactorily since turn-on. 

By the time battery 8 was nearing the completion of 26800 hours in orbit, it developed unhealthy chai'ac- 
teristics similar to those of battery 6. Therefore, battery 8 was taken off line in Orbit 15588, 15 August 
1975. The battery discharged to 26, 5 volts in about 1225 hours. Battery 8 turn-on has been deferred 
to avoid the possible risks involved in the execution of Coiiimand 353, The battery probably discharged to 
zero volts in about 2700 hours (telemetry verification is impossible beacuse the sensor threshold is 19.3 
volts). 

Since 30 August 1975, the batteries have been kept slightly undercharged to avert the possible recurrence 
of a run-away condition. Since then, performance of the batteries on line have been good although tempera- 
ture spread between batteries reached as high as 15. S^C during February 1976 with battery 5 registering the 
maximum peak temperature of 34. 7^C, 
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The depth of discharge of batteries have t 3 -pically ranged between 9 and 12%. During the earty part of the 
mission the DOD had peaked up to 15% for individual orbits with heavier pa 3 Toad operation. 

As anticipated, battei' 3 ' temperatures have decreased in this report period (see Table 3-1) but are expected 
to rise in the ensuing months of higher sun intensit 3 ^ and sun angle. Temperature spread between batteries 
ranged from 5. 8 to 7. 3^ during the current report period. Battery packs averaged a t 3 ?pical 8, 0 to 9. 0 
Depth of Discharge (DOD) with fairly good charge and discharge characteristics for individual batteries. 

The power system electronics performed well in this report period with all voltages stable. Table 3-1 
shows major power subsystem parameters and Table 3-2 shows power subsystem telemetry for selected 
orbits. Some parameters in Table 3-2 may slightly different from Table 3-1, because Table 3-1 uses a 
power management time span (night followed by a day): whereas, the time span used in Table 3-2 is the 
playback period for the NBR, The Shunt Limiter has not operated since Orbit 3 because the unregulated 
voltage has been held below cut-in voltage by power management. The spacecraft regulator switched from 
2 to 1 on 29 June 1976 due to RF intei’ference triggering an unencoded command switchover. Operation 
remained normal. 
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Table 3-1. Laiidsat-1 Majox' Power Subsystein Parameters 


5098 

10178 

15254 

17853 

19513 

19945 

20363 

32,91 

33.25 

33,16 

32.14 

32 . 57 

32.48 

32.48 

32.91 

33.16 

33.16 

32.05 

32 . 57 

32.48 

32.48 

32,99 

33.25 

33,16 

32.14 

32 . 57 

32.48 

32 . 48 

32.99 

33,25 

33,16 

32.14 

32 . 57 

32 . 57 

32 . 48 

32.99 

33.33 

33.25 

32.22 

32.65 

32 , 57 

32.57 

32.91 

33.25 

28.21 

32.05 

32 , 57 

32 , 48 

32.48 

32.91 

33.25 

33.16 

32.14 

32.57 

32 . 57 

32,48 

32.91 

33.25 

33.16 





32.92 

33.25 

33.17 

32.13 

32 , 58 

32 , 52 

32 . 49 

28.30 

28.98 

29.15 

28.98 

29 . 06 

28 . 64 

29 . 23 

28. 30 

28,98 

29,15 

28.98 

29 . 06 

28.64 

29 . 23 

28.30 

28.98 

29. 15 

28.89 

28 . 98 

28 , 64 

29.23 

28.38 

28.98 

29.15 

28.98 

29 , 06 

28 . 64 

29 . 32 

28,38 

29.06 

29.23 

29.06 

29.15 

28.72 

29 . 3 ' 

28.30 

28.98 

28.12 

28.98 

28 . 98 

28 , 55 

29.23 

28.30 

28.98 

29.15 

28.98 

29 . 06 

28 . 64 

29.23 

28.30 

28.98 

29,15 

3jtS{«3!c 




28.32 

28.99 

29.16 

28,97 

29,05 

28.64 

29.26 

13 . 58 

13.96 

15.27 

' 13.93 

’ 14.49 

14 . 51 

14.45 

13,58 

13.96 

15.27 

13.93 

14.49 

14 . 93 

' 15.06 

11.38 

11.95 

13.59 

12.91 

13.20 

13.51 

13.26 

11.95 

12.28 

14.06 

13.71 

14.47 

14 . 54 

14. 19 

11.85 

11.93 

13.63 

15.13 

14.45 

14 . 20 

14 . 32 

12,35 

11.79 

** 

16.56 

14 . 60 

14.18 

14 . 59 

12.42 

12.13 

13.59 

13.82 

14.29 

14. 10 

14.11 

12.10 

11.98 

14.54 





12.44 

12.58 

14.67 

13 . 99 

14 . 30 

14.26 

14 . 32 

13.62 

13.70 

15.88 

14.35 

14 . 56 

14. 68 ; 

14 . 89 

11 . 91 

12,23 

13 „ S 5 

13.05 

13 . 24 

13.43 

13 , 54 

13.01 

13.12 

14.91 

14.54 

14 . 82 

14 . 97 

14 . 81 

12.42 

12.60 

. 4.02 

14.85 

14.64 

14 . 44 

14 . 31 

12.21 

11.30 

** 

15.09 

14.00 

13 . 77 

13.73 

12.41 

12.50 

13.77 

14. 08 

14.39 

14. 41 

14 . 36 


11.98 I n 07 I 12 J J 
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4 

12.77 

13.01 

13. 12 

14.91 

14.54 

11. 82 

14. 97 

14. 81 

5 

12.54 

12.42 

12,60 

14,02 

14,85 

14,64 

14.44 

14.31 

6 

12,53 

12.21 

11.30 


15.09 

14 . 00 

13, 77 

13. 73 

7 

12, SO 

12.41 

12.50 

13.77 

14. 08 

14. 39 

14.41 

14. 36 

8 

12.32 

11.98 

11.97 

12.88 




*** 

BATT 1 TEMP 

21.11 

24.65 

24.76 

23.12 

23.23 

21. 14 

20. 60 

21. 47 

2 IN 

18, 74 

21.42 

20.89 

19.32 

18.44 

17, 77 

17.40 

17. 81 

3 (°C) 

18.77 

20.29 

20,16 

18.77 

17.67 

17.32 

16.86 

17.25 

4 

21.57 

23.17 

23.32 

22.71 

22.75 

21. 99 

21.44 

21. 64 

5 

21.82 

23.85 

24.09 

23.69 

30.66 

23.65 

22.91 

24,40 

0 * ** 

21.21 

24.37 

24.78 

22.10 

29.06 

22.83 

22.07 

23. 52 

7 

21.41 

25.01 

24.96 

23.75 

27.40 

22. 56 

21. 80 

23.23 

8 *** 

21.82 

25.14 

25,24 

24.59 

25.49 

21.65 

21. 24 

22.15 

AVEBAGE 

20.81 

23.49 

23. 53 

22.26 

24.34 

21. 12 

20.54 

21. 43 

S/C BEG BUS PWE (\V) 

176.8 

153.4 

165,0 

137.9 

123.1 

124.30 

124. 05 

123. 49 

COMP LOAD PWE (W) 
(P/O S/C REG BUS PWE) 

49.0 

34.8 

41,9 

29.4 

17.4 

17.4 

17.4 

17,4 

P/L REG BUS P^VE (W) 

16.2 

13.7 

8.9 

8.9 

9.1 

9.13 

9. 12 

9.13 

C/D RATIO 

1.06 

1.13 

1.21 

1.18 

1.07 

1. 04 

1.26 

1, 04 

TOTAL CHARGE (A-M) 

309.2 

290,21 

*258.3 

229.29 

164, 92 

183. 70 

221. 39 

172. 42 

TOTAL DISCHARGE (A-JV^ 

290.9 

256.28 

214.2 

194. 13 

153.49 

176.44 

176.33 

168. 31 

SOLAR ARRAY (A-M) 

1044.0 

908.0 

832.0 

876.0 

830.0 

760 

752 

^ 754 

S. A. PEAK I (AMP) 

15.8 

13.68 

12.44 

11.60 

11,68 

11.20 

11.04 

^ 10.88 

MIDDAY ARRAY I (AMP) 

15.01 

12.80 

N/A 

11. 04 

11.28 

10. 72 

10. 64 

1 10. 56 

SUN ANGLE (DEG) 

-3.33 

-3.54 

-1.82 

1.49 

13.35 

3. 5 

3.4 

6.4 

MAX R PAD TEMP (°C) | 

+62.00 ^ 

+68.00 

63.20 

62.0 

63.20 

59.60 

59. 60 

58.40 

MIN R PAD TEMP (°C) 

-62.00 

■■ 

-59.00 

-42.79 

-42 . 18 

-33.68 

-40. 36 

-39.75 

-38. 54 

MAX L PAD TEMP fC) 

*J-57 . 90 
— 1 

+60. 50 

56.00 

56.00 

63,20 

56.00 

: 55.12 

55.12 

MIN L PAD TEMP (°C) 

-67.00 1 

1 

-64.00 

-47.00 

-46.25 

-36. 11 

-44. 00 

-44.00 

1 ■■ - 

-42. 18 


* After the telemetry failure in Orbit 4396 Battery 2 charge share was talcen equal to Battery 1 charge as 
an approximation in order to derive a charge share value of each battery. 

** Battery 6 turned off in Orbit 14780 was returned to service in Orbit 15467. 

*** Battery was turned off in Orbit 15588 and remained off through the end of this report period, 

+ Average of batteries on-line. 



Table 3 2. Landsat-1 Power Subsystem Analog Telemetry (Average Value for Data Received In NBTR Playback) 







Ol’bits 1 

Functioji 

Description 

Unit 

26 

5089 

10182 

15254 

17854 

19514 

19946 

1 2030-1 

6001 

BATT 1 DISC 

AMP 

0.94 

0.81 

0.81 

0.91 

0.75 

0. 78 

0. 78 

0.81 

6002 

2 


0.95 


* 

* 

4 


4 

t 

6003 

3 


0.84 

0, 78 

0.80 

0.86 

0.70 

0. 73 

0. 74 

0. 75 

6004 

4 


0.93 

0.86 

0. 86 

0. 92 

0.79 

0. 82 

0. 84 

0.84 

6005 

5 


0.92 

0. 82 

0,82 

0. 87 

0.81 

0.81 

0. 79 

0. 79 

6006 

6++ 


0. 91 

0. 78 

0.72 

0. 00 

0.82 

0. 79 

). 78 

0. 78 

6007 

7 


0.94 

0. 82 

0.80 

0.85 

0.7G 

0. 79 

0.80 

0. 80 

6008 

8** 


0.91 

0. 77 

0.78 

0. 80 

0.00 

0. 00 

0. 00 

0. 00 

6011 

BATT 1 CHG 

AMP 

0,58 

0. 58 

0.69 

0. 52 

0,35 

0. 38 

0.41 

0. 35 

6012 

2 


0.57 



* 


4 



6013 

3 


0. 50 

0.48 

0.60 

0. 46 

0. 32 

0. 35 

0. 38 

0. 33 

6014 

4 


0.54 

0. 51 

0.60 

0.48 

0.34 

0.37 

0.41 

0. 35 

6015 

5 


0. 54 

0. 50 

0.58 

0.46 

0.37 

0.38 

0.40 

0. 35 

6016 ; 

6-H- 


0.57 

0.52 

0.56 

0.00 

0.40 

0. 38 

0. 40 

0, 35 

6017 

7 


0. 55 

0. 53 

0.60 

0.46 

0.34 

0. 37 

0. 40 

0.35 

6018 

8** 


0. 55 

0. 52 

0. 58 

0. 49 

0.00 

0. 00 

0. 00 

0. 00 

6021 

BATT 1 VOLT 

VDC 

30.87 

31,24 

31. 64 

31. 62 

30.84 

31.19 

30. 93 

r 31.20 

6022 

2 


30.87 

31.25 

31.66 

31.62 

30.83 

31. 18 

30. 93 

31. 19 

6023 

3 


! 30.87 

31.25 

31.66 

31.62 

30.82 

31. 18 

30, 92 

31. 18 

6024 

4 


30.90 

31. 28 

31. 70 

31.65 

30.86 

31.21 

— 

30. 95 

31. 22 

6025 

5 


30. 95 

31.33 

31. 75 

131,71 

30.92 

31.26 

U. 01 

31. 28 

6026 

6-H- 


30.86 

31. 24 

31.65 

28. 18 

30. 82 

U. 17 

30. 92 

31. 18 

6027 

7 


30.89 

31.27 

31. 68 

31.64 

30.86 

31.20 

30. 95 

31. 21 

602S 



30. 89 

31. 27 

31.68 

31. 63 

- 


_ 


6031 

BATT 1 TEMP 

DGC 

21.17 

24.48 

26.09 

23.02 

23.23 

21. 17 

20. 63 

! 21.43 

6032 

2 


18.80 

21.29 

22.81 

19.28 

18.44 

17. 83 

17 , 43 

1 

17. 80 

6033 

*> 


18.76 

20.17 

21.26 

18.76 

17. 56 

17. 32 

16. 90 

17.21 : 

6034 

4 


21.57 

23. 04 

23.83 

22.69 

22.73 

22,00 

21.47 

21. 60 

6035 

5 


21.84 

23.77 

24.78 

23.64 

30.63 

23. 66 

22. 93 

24. 36 

6036 

6-H- 


21.24 

24. 27 

25,78 

22, 08 

29.03 

22. 85 

22, H 

23. 51 

6037 

7 


21.43 

24. 88 

26. 09 

23.67 

27.41 

22, 56 

21.84 

23. Ih 

6038 

S-f* 


21.80 

25. 02 

26.21 

24. 51 

25. 53 

21. 66 

21.26 

22. 14 

6040 

RT PAD TEMP 

DGC 

25.82 

27, 22 

27. 16 

27,29 

33. 36 

1.6. 79 

27. 90 

28. 21 

6041 

R PAD V N 

VDC 

33.40 

33. 85 

34, ^>6 

34. 18 

31.71 

33’. 35 

33. 10 

33. 06 

6042 

RPADVM 

VDC 

33. 29 

33. 50 

33. 60 

32.92 

31. 03 

31. 97 

31. 85 

31. 75 

6044 

LT PAD TEMP i 

DGC 

14. 14 

16. 61 

19. 11 

19.84 

28.96 

20. 75 

21.76 

22. 62 

6045 

L PAD V F 

VDC 

33.69 

34. 16 

34. 67 

34. 63 

33.44 

34. 00 

33. 71 

33. 84 

6046 

- -A. ^ ^ ^ 

LPADVG 

VDC 

33,63 

34.19 

34. 72 

34, 68 

mi 

34. 04 

33. 76 

DPil 










—X. * 

• 


.. 1. 't' 

' - 


-- S. rji 

-.J. .1.^ 

.. i. 

Ji. 

32. 14 

(i040 

RT PAD TEMP 

DGC 

2.-). 82 

27o 22 

27. 16 

27,29 

35. 3( 

.1). 79 

27. 90 


6041 

R PAD N 

VDC 

33.40 

33. 85 

34. 36 

34. IS 

31.71 

33. 35 

33. 10 

33^ 06 

6042 

R PAD V M 

VDC 

33.29 

33. 50 

33. 60 

32, 92 

31. 03 

3l. 97 

M. 85 

31.75 

GO^tl 

LT PAD TEMP 

DGC 

14.14 

16. 61 

10 . u 

19. 84 

28. 96 

20. 75 

21. 76 

22. 62 

6045 

L PAD V F 

VDC 

33. 69 

.34, 16 

34. 67 

34, 03 

33,44 

34. 00 

33.71 

33. 84 

6046 

L PAD V 0 

VDC 

33. 63 

34.19 

34. 72 

34. 68 

33.47 

34. 04 

33. 76 

33. 8S 

6050 

S/C UE BUS V 

VDC 

31.24 

31.68 

32.60 

32.07 

31.25 

31. 58 

31.36 

31. 61 

6051 

S/C RO BUS V 

VDC 

24. 54 

24. 55 

24. 55 

24. fA 

24.5^1 

24. 54 

24. 54 

24. 55 

6052 

AUX REG A V 

VDC 

23.41 

23.48 

23.47 

23.49 

23.48 

23.49 

23.43 

23. 49 

6053 

AUXREGBV 

VDC 

23.50 

23. 50 

23. 50 

23. 50 

23. 50 

23. 50 

23. 5(1 

23. 50 

6054 

SOLAR I 

AMP 

14.87 

12.69 

11.60 

10. S3 

10.74 

10.41 

10.36 

10. 17 

6055-1- 

S/C RG BUS I 

AMP 

7.11 

6.27 

6.80 

5. 63 

5.03 

5.07 

5. 06 

5. 04 

6056-1- 

S/C RG BUS I 

AMP 

7.11 

6.27 

6,79 

5. 62 

5.02 

5. 06 

5.05 

5. 02 

6058 

PC MOD T 1 

DGC 

21.82 

22. 23 

23.22 

20. 63 

19.75 

19.47 

19.26 

19.5-1 

6059 

PC MOD T 2 

DGC 

21.68 

22. 53 

23.00 

21.17 

20.54 

20.21 

20.01 

20. 14 

6070 

P/L RG BUS V 

VDC 

24. 66 

24. 68 

24. 68 

24. 68 

24. 66 

2^. . 67 

2-4. m 

24. 67 

6071 

P/L UR BUS V 

VDC 

31. OS 

31. 53 

31.92 

31. 92 

31.08 

31.4 3 

31.20 

31.45 

6072-h 

P/L RG BUS I 

AMP 

0. 57 

0. 56 

0. 36 

0. 30 

0.3S 

0. 37 

0. 37 

0. 37 

6073 

PAUXAV 

VDC 

23.51 

23,51 

23.50 

23. 50 

23.50 

23. 30 

23. 50 

23. 50 

6074 

P AUX B V 

VDC 

23.51 

23. 51 

23. 50 

23. 50 

23. 50 

23. 50 

23. 50 

23. 50 

6075 

PR MOD T 1 

DGC 

21.50 

23. 13 

23.02 

21.44 

21. 14 

20. 75 

20. 52 

20.69 

6076 

PR MOD T 2 

DGC 

20.34 

21.45 

21. 84 

19.88 

19. 84 

19. 37 

19. 24 

19. 35 

6079 

FUSE BLOW V 

VDC 

24. 56 

24. 57 

24. 60 

24. 59 

24. 57 

24. 53 

24,57 

24. 53 

6080 

SHUNT 1 I 

AMP 

0.00 

0. 00 

0.00 

0. 00 

0. 00 

0. 00 

0. OU 

0.00 

6081 

SHUNT 2 I 

AIMP 

0.00 

0. 00 

(1. 00 

0, 00 

0.00 

0. 00 

0. 00 

0. 00 

6082 

SHUNT 3 I 

AMP 

0.00 

0. 00 

0. 00 

0. 00 

0.00 

0. 00 

0. 00 

0. 00 

60B3 

SHUNT 4 I 

AMP 

0.00 

0. 00 

0. 00 

0. 00 

0.00 

0,00 

0. 00 

0. 00 

6084 

SHUNT 5 I 

AMP 

0.00 

0.00 

0. 00 

0. 00 

0.00 

0. 00 

0.00 

0.00 

6085 

SHUNT 6 I 

Mil 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0. 00 

6086 

SHUNT 7 I 

AMP 

0.00 

0. 00 

0.00 

0. 00 

0.00 

0.00 

0.00 

0. 00 

6087^ 

SHUNT 8 I 

AMP 

0.00 

0. 00 

0.00 

0.00 

0.00 

0,00 

0.00 

0. 00 

6100 

P/L RG BUS I 

AMP 

0.58 

0. 56 

0.36 

0.36 

0.38 

0.37 

0.37 

0.37 

Total No. 

MAJOR FRAMES 

FRM 

i 764. 0 

389. 0 

384.0 

785 

787 

785 

793 

788 


^Function G002, 6*012; missuifr data resulted from disabled telemetiy rcsultiiitr from IC chip failure which 
affected chai'ge current directly and discharge current indfrectly. 

+FUKC 6055, 6056, 6072 data is derived from Pseudo FUNC 6155, 6156, 6172 used after change to Mode 11. 


++Battery 6 turned off m Orbit 14780 was returned to service in Orbit 15467. 

•^*Battery 8 was turned off in Oi‘bit 15588 and remained off through the end of this report period. 





SECTION 4 


ATTITUDE CONTROL SUBSYSTEM (ACS) 


Landsat-1 separated from the Delta Vehicle on 23 July 1972 at 19:06:35 GMT. The ACS system acquired 
attitude at 19:07:32 GMT (Tq + 57 Min.) in Pitch, 19:08:02 GMT (Tq + 87 Min.) in Roll and 19:09:15 GMT 
(Tq + 100 Min, ) in Yaw, (To = separation time = 19:06:35 GMT.) 

Pneumatics expended during acquisition was estimated at 0:52 lb sec in Pitch, 0. 12 lb sec in Roll and 0.28 
lb sec in Yaw. 

After acquisition, all systems functioned within their predicted limits with the exception of the Right For- 
ward Sun Sensor which reached a maximum temperatu:re of 60®C (450C predicted) . 

ACS performance through Orbit 2149 (24 December 72) was normal. Commencing with Ox’bit 2150 (24 De- 
cember 72) Pitch Flywheel anomalies of vaiying severities and durations occurred; historically, in Orbits 
2150 (24 December 72), 8040 (20 February 74), 9887 (2 July 74) to 9910 (4 July 74), 11125 (29 September 74), 

15191 (18 July 75), 15304 (29 July 75), 16557 (24 October 75) to 16613 (28 October 75) and 19060 (20 April 76). 

After the Pitch flywheel malfunction in Orbit 11125, gravity gradient torques were substantially utilized to 
unload spacecraft Pitch axis momentum. The ACS was operated in the Normal mode only during the daily 
consecutive orbits of MSS activity. While in the Normal mode, pneumatics were limited to a single momentary 
enable near satellite midnight. In Orbits of non-MSS activity, the ACS was commanded into the Roll Diff Tach 
High Gain (RDTHG) mode and pneumatics were completely disabled. In order to prevent the Pitch flywheel 
from seizing at high rate, its speed was limited between -10 RMP and -100 RPM by commanding + 0.6^ PPB 
as required, except during periods of MSS operations. 

Presently (Orbit 20370, 23 July 76) Pitch fl 5 rvvheel duty cycle has been averaging less than 5% in both rotational 
directions. 

A slow pressure leak in the Forward Scanner was detected in Orbit 5099 (24 July 73); however, it has liad no 
effect on the scanner’s performance. During this report period, Forward Scanner pressure has decreased 
from 2.61 psia in Orbit 19102 (23 April 76) to 2,56 psia in Orbit 20420 (26 July 76), Generally, all space- 
craft pressures and temperatures are satisfactory. 

During Orbit 11257 (8 October 74), current variations appeared in RMP #2. RMP #1 was substituted as the 
prime subsystem and has been functioning normally. 

Laridsat-1 Sun Sensors were affected by a seasonably high Beta angle between 4 February 1976 (Orbit 17993) 
and 2 March 1976 (Orbit 18369) and Solar Array tracking deteriorated when the ACS was in Normal mode. A 
tracking error of up to 480 (leading) built up in the Right Solar Array while the Left Solar Array lagged normal 
position by 7^ to 10^. 

The SADS are currently operating normally and the sim sensors are tracking the sun accurately with Beta 
angle at 39,5^ (23 July 1976). 

On June 8, 1976, Beta angle passed through 36^, This is the lowest value it will ever be for the remainder 
of Landsat-l’s life. 

Beth angle will continue to increase cyclically and when it is approximately 43. 5^ (August 27, 1976) - with 
the ACS in Normal mode - sun sensor input will diminish and solar array tracking will degrade. 

In orbit 19089 (22 April 1976), the ACS was commanded into the Forward Single Scanner mode after the 
Rear Scanner performed erratically for several orbits, 

, , . ■ ■ ■ / 
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ACS performance in this mode has been normal and spacecraft attitude is being maintained accurately. 

Early in Landsat-l^s life, it was observed that pneumatic gating frequency was related to the seasons of 
the year, Maximimi -fPitch and -Roll rating occurred during Januar^^ while minimum gating occurred in 
June. 

Currently, pneumatic gating is limited to a single momentary enable per orbit at satellite midnight provid- 
ing the ACS is in the Normal mode. Segmented NBTR coverage is scheduled for these times and all gating 
is recorded. 

Figure 4-1 is a graph of freon tank pressure as a function of time. 

Figure 4-2 predicts Landsat-l’s remaining freon life as a function of gating frequency and Figure 4-3 plots 
remaining Roll gates as a function of tanl^ pressure. 

Tables 4-1, 4-2 and 4-3 are a summary of Landsat-l^s Attitude Control Subsystem Telemetry. 

Table 4-1. Landsat-1 ACS Temperature and Pressure Telemetry Summary 


Function 

units 


buaa 

luiois 

1084 RMP 1 Gyi’o Temperature 

DGC 

44. 5 

23.06 

21. 22 

1094 RMP 2 Gyro Temperature 

DGC 

74.3 

73. 10 

43.45 

1222 SAD RT MTR HSING Temp 

DGC 

21. 1 

22. 00 

20.55 

1242 SAD LT MTR HSING Temp 

DGC 

to 

o 

30. 38 

28. 18 

1223 SAD RT MTR \WDNG Temp 

DGC 

25.3 

26.54 

24.63 

1243 SAD LT MTR WNDNG Temp 

DGC 

28,7 

32.92 

30. 32 

122S SAD RT HSG Pressure 

PSI 

7.6 

7.35 

7.12 

1248 SAD LT HSG Pressure 

PSI 

7.0 

6.86 

6.47 

10Q7 FWD Scanner MTR Temp 

DGC 

19.8 

19.88 

18.46 

1016 Rear Scanner MTR Temp 

DGC 

20. 5 

19. 83 

17. 86 

1003 FWD Scanner Pressure 

PSI 

4.6 

4.02 

3.50 

1012 Rear Scanner Pi’cssure 

PSI 

7.8 

7. 87 

7.44 

1212 Gas Tank Pressure 

PSI 

1988.0 

1702.34 

1454. 19 

1210 Gas Tank Temperature 

DGC 

22.6 

24,30 

22,56 

1213 Manifold Pressure 

PSI 

56.7 

57.44 

58. 73 

1211 Manifold Temperature 

DGC 

21.9 

23. 62 

21. 77 

1059 CLB Power Supply Card Temp 

DGC 

37.1 

40. 54 

38.83 

1260 ACS Baseplate 1 

DGC 

25,4 

27.93 

25. 36 

1261 ACS Baseplate 2 

DGC 

22.9 

24.73 

23.00 

1262 ACS Baseplate 3 

DGC 

23. 4 

■ 

23.69 

21. 97 

1263 THOl STS 

DGC 

-6.8 

-0.97 

-3.41 

1264 TH02 STS 

DGC 

-14.6 

-9,42 

-8.27 

12G5TH03S'rS 

DGC 

-3, 1 

9,31 

7. 58 

1266 TH04 STS 

DGC 

-13.9 

2.85 

-1.8£ 

1267 TH05 STS 

DGC 

-8.9 

-1. 16 

-5. 17 

1224 SAD RFSST 

DGC 

39. 5 

60.21 

63.2= 

1244 SAD L FSST 

DGC 

27.1 

51.11 

53.21 

^Pressure DROP due to PCM count step, not to loss of freon 











Table 4-2, I^dsat~l ACS Voltages and Currents 


Function 

Units 

Orbit 

31 

5099 

10182 

15254 1 

17826 

19514 

19946 

20364 

1057 C LB Power Supply Volts 

TMV 

2.3 

2.78 

2.78 

2.78 

2.78 

2.77 

2,77 

2.77 

1081 RMP 1 MTR Volts 

VDC 

OFF 

OFF 

OFF 

-30. 14 

-30.14 

-30. 14 

-30. 14 

-30. 14 

1082 BMP 1 MTR Current 

Amps 

OFF 

OFF 

OFF 

.11 

0. 11 

0.11 

0.11 

0.11 

1080 RMP 1 Supply Volts 

VDC 

OFF 

OFF 

OFF 

-23. 78 

' -23.76 

-23.78 

-23,78 

-23.79 

1091 RMP 2 MTR Volts 

VDC 

-29.7 

-29. 63 

-29. 63 

OFF 

OFF 

OFF 

OFF 

OFF 

1092 RMP 2 MTR Current 

Amps 

0.10 

0. 10 

0. 11 

OFF 

OFF 

OFF 

OFF 

OFF 

1090 RMP 2 Supply Volts 

VDC 

-23.4 

-23.41 

-23. 50 

OFF 

OFF 

OFF 

OFF 

OFF 

1320 SAD RT MTR WNDNG Volts 

VDC 

-4.8 

^ -4.25 

-3.89 

’ -3. 85 

-3.65 

-3. 96 

-4.26 

-4.20 

1240 SAD LT MTR WNDNG Volts 

VDC 

-4.8 

1 -4.09 

-3.36 

1 “3.43 

-3.37 

-3.56 

-3.65 

-3.65 

1227 SAD RT -15 VDC Conv, 

VDC 

14.9 

! 14. 88 

1 

14.89 

14.87 

14.87 

14. 87 

14.87 

14.87 

1247 SAD LT -15 VDC Conv. 

VDC 

15.2 

15. 13 

15. 14 

15. 06 

15,10 

15. 10 

15.11 

15.11 

1056 CLB ± 6 VDC 

TMV 

2.4 

2.35 

2.35 

1 2.35 

2.35 

2.35 

2.35 

2.35 

1055 CLB ± 10 VDC TMV 

TMV 

2.75 

2.75 

2,74 

2,74 

2.74 

2.74 

2.73 

2,73 


n 


Table 4-3. Landsat-1 ACS Attitude Errors and Driver Duty Cycle 




Orbits,. , , 1 

Function 

Units 

13198 

13569 

14001 

15254 

17826 

19514 

19946 

20364 

1141 Pitch Fine-Error * 

DEG 

- 0,40 

- 0. 08 

- 0.02 

2.13 

- 0,80 

- 0.40 

- 0,45 

- 0.11 

1143 Pitch Flywheel Speed 

RPM 

- 10.49 

- 26.86 

- 1.21 

12.92 

- 66.00 

- 85.52 

- 85.32 

- 76.17 

1038 Pitch MTR DRVR CCW 

PCX 

4.96 

5.81 

4.55 

3.28 

2.52 

2.80 

2.69 

2.69 

1039 Pitch MTR DRVR CW 

PCT 

2.29 

2. 17 

5.10 

19.65 

0,68 

1.29 

1.35 

1.04 

1030 Roll Fine Error •* 

DEG 

- 2.25 

- 0.20 

- 0.20 

- 2.52 

- 2.86 

- 2.63 

“ 2,71 

- 2.70 

1127 Roll Rear Flywheel Speed 

RPM 

715.78 

756, 92 

782,08 

714.05 

734.39 

718.05 

721.49 

720.23 

1126 Roll Fwd Flywheel Speed 

RPM 

641, 82 

674.47 

693.31 

641.32 

643.76 

641.26 

641.16 

640.80 

1022 Roll Rear MTR DRVR CCW 

PCT 

0.01 

0.68 

0. 90 

.13 

0.00 

1, 07 

1. JO 

0.90 

1025 Roll Rear MTR DRVR CW 

PCT 

4.26 

5.22 

5. 52 

4.17 

4.57 

5.73 

5.80 

o.Gl 

1023 Roll Fwd MTR DRVR CCW 

PCT 

0.01 

0.66 

0.72 

,0b 

0.00 

1.10 

1.29 

0.99 

1024 Roll Fwd MTR DRVR CW 

PCT 

4.15 

4.94 

5. 35 

1 4.24 

4.11 

5.26 

5. 28 

5.16 

1035 Yaw Tach 

RPM 

-206,08 

-116.50 

- 93, 72 

-169. 52 

-199.31 

-206.53 

-198.81 

-200.01 

1033 Yaw MTR DRVR CW 

PCT_ 

0.04 

1.53 

1.84 

.09 

0.05 

0.09 

0.09 

0.05 

1034 Yaw MTR DRVR CCW 

PCT 

0.07 

1.60 

1.76 

.68 

0.57 

0.74 

0.72 

0.67 

1221 SAD Right Tach 

DEG/MN 

3.37 

3.37 

j 2.81 

3.37 

1 3.41 

3,39 

3.38 

3.40 

1241 SAD Left Tach 

DEG/mN 

2. 80 

2. 81 

2. 81 

i 

2.79 

2.76 

2.79 

2.79 

2.79 


NOTE; Tahilation of these functions began after the pitch fl 3 avheel anomaly (stopped) in Orbit 11125, 

♦ Pitch Fine Error is high due to use of Pitch Position Bias (PPB) to control Pitch wheel speed on 
some orbits which raise the average error above that of normal attitude without PPB. 

*^RoU Fine Error is high due to use of High Gain Roll Differential Tachometer mode to control Roll 

wheel speed which raises the average error above that of normal attitude in Normal Gain Roll Differential 
Tachometer mode. 
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SECTION 5 


COMMAND CLOCK SUBSYSTEM (CIMD) 

The Command Clock subsystem has operated normally throughout the four years in orbit, with the exception 
of cell 12 in Comstor (incorrect time tags occurred August 3, 1972). Missed commands were ocasionally 
noted but they were well within the expected probability for the equipment. 

The Command Clock Subsystem operated nominally in this report period, A clock update was made in Orbit 
19844. Figure 5-1 shows the history of the S/C clock drift since launch. 

Figure 5-2 shows the cumulative drift since launch (15.65 seconds slower in 48 months). The rate of drift 
averaged 0. 786 msec slow per orbit. In this period, the drift rate appears to be declining, and is at the 
average rate of 0. 423 msec slow per orbit. 

Table 5-1 shows typical telemetry values since launch, All are nominal. 
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S/C CLOCK TIME GMT (MILLISECONDS DIFFERENCE) 



ORBIT 19844 










ABSOLUTE DRIFT 



S/C CLOCK RATE OF DRIFT (MS/ORBIT) 








Table 5-1 ♦ Landsat-1 Command Clock Telemetry Summary 


Function 

No. 




Orbit 1 

Name 

Mode 

Units 

35 

5099 

10182 

15233 


,19514 

19916 

20364 

8005 

Pri, Power Supply Temp 

- 


37. 31 

39. 37 

39. 50 

38. 26 

37,63 

38.36 

38. 16 

38,06 

8006 

Red. Power Supply Temp 

- 

oc 

35.73 

38.08 

38. 38 

37.06 

36. 99 

37.58 

37.42 

37.33 

8007 

Pri, Osc, Temp 

- 

°C 

31.14 

31. 98 

32. 11 

31. 14 

31.11 

31.10 

31.03 

31.04 

8008 

Red, Osc, Temp 

- 

oc 

30.47 

31.39 

31.42 

30.48 

30.48 

30.47 

30.20 

30,18 

8009 

Pri. Osc. Oitput 

- 

TMV 

0. 95 

0.96 

0.97 

0, 97 

0,97 

0. 95 

0.95 

0.95 

8010 

Red. Osc. Output 

“ 

TMV 

♦ 4 

♦♦ 


♦* 

♦+ 

** 

♦♦ 

♦♦ 

8011 

100 kHz 

Pri. -Red. 

TMV 

3.11 

3. 10 

3. 11 

3.12 

3. 12 

3.10 

3.10 

3.11 

8012 

10 kHz 

Pri. -Red. 

I'MV 

3. 10 

3. 07 

3. 08 

3.08 

3.08 

3.07 

3.08 

3.08 

8013 

2. 5 kHz 

Pri, -Red. 

TMV 

2. 95 

2. 95 

2. 95 

2.96 

2. 96 

2. 95 

2. 95 

2. 95 

8014 

400 Hz 

Pri. -Red, 

TMV 

4.40 

4.40 

4.40 

4.40 

4.40 

4. 40 

1.40 

4.10 

8015 

Pri, +4 V Power Supply 

Pri, ClkON 

VDC 

4.10 

4.10 

4. 10 

4.10 

4.10 

4.07 

4.08 

4.08 

8016 

Red, +4V Power &»pply > 

Red. ClkON 

VDC 

3.95 

3. 95 

3. 95 

3.95 

3,94 

3.92 

3.92 

3.92 

8017 

Pri. +6 V Power Supply 

Pri. ClkON 

VDC 

6,06 

6. 07 

6. 07 

6.11 

6. 10 

6.06 

6.06 

6.0(5 

8018 

Red. +6 V Power Supply 

Red. ClkON 

VDC 

6. 00 

5. 94 

5.94 

5.97 

5.96 

5.93 

5.93 

5.93 

8019 

Pri. -6 V Power Supply 

Pri. ClkON 

VDC 

-6. 02 

-6. 02 

-6. 03 

-6.04 

-6.03 

-6. 02 

-6.02 

-6.02 

8020 

Red. -6 V Power Supply 

Red. ClkON 

VDC 

-5. 99 

-6, 00 

-6.00 

-6.01 

-6. 00 

-5. 99 

-5.99 

-5. 99 

8021 

Fri. “23 V Power Supply 

Pri. ClkON 

VDC 

-22. 88 

-22. 89 

-22.89 

-22. 95 

-22. 92 

-22,88 

-22.88 

-22.88 

8022 

Red. “23 V Power Supply 

Red. ClkON 

VDC 

-22. 98 

-23, 00 

-23. 01 

-23. 06 

-23. 04 

-22. 99 

-22. 99 

-22.99 

8023 

Pri. -29 V Power Supply 

Pri. ClkON 

VDC 

-29, 13 

-29. 16 

-29. 15 

-29.15 

-29.13 

j -29,15 

-29.15 

-29.16 

8024 

Red. “29 V Power Supply 

Red. Clk ON 

VDC 

-29. 07 

-29.21 

-29. 21 

-29.21 

-29.21 

-29.21 

-29.21 

-29. 21 

8101 

CIU A -12 V 

CIA A ON 

VDC 

-12. 33 

-12. 33 

-12. 34 

-12. 35 

-12,35 

-12.34 

|-12.;34 

-12.34 ! 

8102 

CIU B-12 V 

CIU B ON 

VDC 

-12. 26 

-12.26 

-12. 23 

-12. 20 

-12.26 

-i2.;24 

: -12.23 

-12.24 

8103 

CIU A -5 V 

CIU A ON 

VDC 

-5, 32 

-5.34 

-5, 34 

-5.34 

-5.34 

-5.34 

! -5.34 

-5,34 

8104 

CIU B-5 V 

CIU B ON 

VDC 

-5.31 

-5.31 

-5. 31 

-5.31 

-5.31 

-5. 31 

-5.31 

-5.31 

8105 

CIU A Temp 

CIU A ON 

»c 

24. 47 

24.77 

25.04 

24.09 

24.58 

21.41 

24.15 

24.11 

8106 

CIU B Temp 

CIU BON 

°C 

24. 96 

25.31 

25.45 

24.48 

24.92 

24.75 

24.49 

24.41 

8201 

Receiver RF-A Temp 

- 

OC 

** 

¥*■ 

28. 67 

27.53 

27.14 

27.09 

26.85 

26.88 

8202 

Receiver RF-B Temp 

- 

oc 

27.98 

28.22 

¥* 

♦♦ 


♦♦ 

17.39 

17.47 

8203 

D MOD A Temp 

- 

«>c 

25.41 

25.73 

37.98 ' 

37.31 

36,87 

36.57 

36.34 

36.40 

8204 

D MOD B Temp 

- 

Oc 

35.03 

35.61 

26. 12 

25.27 

24, 89 

24. 35 

24,04 

24.10 

8205 

Receiver A AGC 

Receiver A 
ON 

DBM 


! 

-96. 77 

-85,62 

-89. 11 

-94.50 

-94.97 

-95,73 

8206 

Receiver B AGC 

Receiver B 
ON 

DBM 

-94. 74 

-84.67 

♦♦ 

♦♦ 

** 


♦♦ 

j 

** 

8207 

Amp. A Output 

Receiver A 
ON 

TMV 

, **: 


2. 31 

2.91 

2.81 ' 

1 

2.47 

! 

2.46 

2.46 

8208 

Amp. B Output 

Receiver B 
ON 

TMV 

2.81 

3.22 



+♦ ' 

♦* 

♦+ 


8209 

Freq. Shift Key A OUT 

Receiver A 
ON 

TMV 

♦♦ 


1.10 

1.11 

1.10 

1.10 

1.10 

1.10 

8210 

Freq. Shift Key B OUT 

Receiver B 
ON 

TMV 

1.10 

1.11 

. , 



+* 

+♦ 

♦* 

8211 

Amp. A Outlet 

Receiver A 
ON 

TMV 

♦ + 


1, 10 

1.10 

1.11 

lai 

1.11 

l.lo 

8212 

Amp. B Output 

Receiver B 
ON 

TMV 

1. 13 

1.13 


*♦ 

** 

♦♦ 



8215 

D MOD A -15 V 

Receiver A 
ON 

TMV 



5.00 

5.00 

5.00 

4 . 99 

4,99 

4.99 

8216 

D MOD B “15 V 

Receiver B 
ON 

TMV 

5. 00 

5.00 


♦♦ 

** 



** 

8217 

Repulator A -10 V 

Receiver A 
ON 

TMV 


■*+ 

■5,40 

5* 39 

5. 39 

5.38 

5.38 

5.38 

8218 

Repulator B -10 V 

Receiver B 
ON 

TMV 

5. 50 

5, 50 

*♦ 





♦♦ 


♦^Units not in use 


5-4 


REPRODUdBILITY OF THE ls 
nRTOINAL PAGE IS POOR 





SECTION 6 


TELEMETRY SUBSYSTEM (TLM) 

The Telemeti'y Subsystem has performed nominally during the four years in orbit except for the failure of 
a four-function integrated circuit chip. Functions 1011, 6012, 7010 and 12238 remain inoperative. Table 
6-1 shows typical telemetry values since launch. 

Landsat-1 used memory section 0 0 until Orbit 12,565, after which it was reprogrammed (Memory Section 
1 1) to be moi-e compatible with Landsat-2 telemetry matrix. Memory section 1 1 continues to be used in 
the telemetry matrix. 


Table 6-1. TLM Telemetry Summary 


Function 

No. 

Function Name 


Orbit 1 

Unit 

35 

5099 

10592 

15233 

17824 

19514 

199-lG 


DOOl 

Memoiy Sequencer A Converter 

VDC 

0,35 

6.33 

6.33 

6.33 

6.33 

6.33 

6, 33 

6. 33 

9002 

Memory Sequencer B Converter 

VDC 




♦♦ 

♦+ 



+♦ 

9003 

Memory Sequencer Temp 

oc 

19.59 

21,06 

21. 30 

21.94 

22.97 

20.152 

20'. 17 

20.78 

0001 

Formatter A Converter 

VDC 

5. 99 

5, 99 

5. 99 

5.99 

6.02 

5. 99 

5, f)9 

5*99 

9005 

Formatter B Converter 

VDC 


♦♦ 

*♦ 

+♦ 



** 


9006 

Dig. Mux A Converter 

VDC 

10.01 

10.04 

10.07 

10.07 

10.07 

10.07 

10.07 

10.07 

9007 

Dig. Mux B Converter 

VDC 


♦* 

** 


++ 


♦♦ 


9008 

Formatter/Dig. Mux Temp 

°C 

22.50 

24,89 

25.00 

23.65 

32,03 

25,00 

24. 99 

25. 00 

9009 

.A.nalogMux A Converter 

VDC 

26.01 

21, 18 

26.20 

26. 32 

26.35 

26, 35 

26.35 

26. 35 

9010 

/Uiaiog Mux B Converter 

VDC 

♦+ 


*♦ 

I"* 


*♦ 


*♦ 

9011 

A/D Converter A Voltage 

VDC 

10.00 

10.07 

10.07 

10.07 

10.07 

10. 07 

10.06 

10.07 

9012 

A/D Converter B Voltage 

VDC 








♦+ 

9013 

Analog Mux A/D Converter Temp 


25.00 

26.83 

27.49 

25.63 

29.10 

25. 32 

25.00 

26.56 

9014 

Preregulator A Voltage 


19. 93 

19. 95 

19. 94 

19. 98 

19.99 

ID. 90 

19* no 

19. 90 

9015 

Prerogulator B Voltage 




** 


+■+ 



if* 

9016 

Reprogran\nier Temp 

°c 

22.00 

22.50 { 

22.53 

22. 50 

27.41 

22. 50 

21. 93 

22.50 

9017 

Memorv' A Converter 

VDC 

6.00 

5,99 

6,00 

5.97 

6.00 

5.97 

5.97 

5.97 

9018 

Memory A Temp 

«^C 

17,51 

17.50 

17,50 

17.50 

17,59 

17. 39 

17.10 

17.47 

9019 

Memory B Converter 

VDC 

+* 

* 4 . 

V* 

** 

♦ ♦ 

♦+ j 



9020 

Memory B Temp 

°C 

17.68 

17,63 

17.51 

17.50 

18.30 

16.61 

16.18 

16*93 

9100 

Beflected Power (Xmtr A) 

dBm 

11.95 

12.32 

12.38 

11.37 

13. 10 

11. 52 

11.35 

11.45 

9101 

Xmtr A -20 VDC 

VDC 

-19.75 

-19.76 

-19.75 

-19. 84 

-19.82 

-19.75 

-19.75 

-19.73 

9102 

Xmtr B -20 VDC 

VDC 




¥* 

♦ ♦ 


4+ 

♦♦ 

9103 

Xmtr A Temp 

°C 

20.95 

21. 14 

22.01 

21.98 

31.92 

22. 36 

22.19 

23.02 

9104 

Xmtr B Temp 

°C 

21.69 

21.95 

22.76 

22.91 

33.54 

23, 14 

22.95 

23. 92 

9105 

Xmtr A Power CXitput 

dBm 

25.12 

25.35 

25.24 

23.00 

25.00 

24. 69 

24. 61 

24. 57 

9106 

Xmtr B Power Output 

dBm 

+ ♦ 

. 



** 




+♦ 


Units not used since prelaunoh 
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SECTION 7 

ORBIT ADJUST SUBSYSTEM (OAS) 


The Orbit Adjust Subsystem has been fired thirteen times, seven times using the «-X thruster and six ti.!nes 
using the +X thruster. Three -X firings were for initial orbit correction and four -X for orbit maintenance. 
The six -f-X firings were for orbit maintenance. 

Two orbit adjusts for orbit maintenance were performed during this quarter and the OAS functioned nor- 
mally in both instances. 

The bui’ns occurred during Orbits 19747 (8 June 1976) and 19871 (17 June 1976). Each buxm had a 2.4 sec- 
ond duration and each utilized the +X thruster. 

Since the burn durations were short and freon is in limited supply, the orbit adjusts were performed with 
the ACS in the normal mode with penumatics disabled. 

Spacecraft attitude remained stable during these maneuvers via flywheel response. 

The subsystem pressure/temperature parameters continue to be normal. There are 64. 83 pounds of 
hydrazine hiel remaining from an initial pre-launch load of 67. 00 pounds. Figure 2-1 shows spacecraft 
ground track drift from standard orbit tracks and the effects of orbit adjustment. Table 7-1 is a summary 
of OAS performance to date, and Table 7-2 gives average telemetry values for the off quiescent state. 

The -Y thrust chamber of the OAS experienced increased temperatures during January and February of this 
year (see Orbit 17854 in Table 7-2), due to high sun angle and sun intensity. However, towards the end of 
this report period, the temperature has abated considerably with decreasing sun angle and sun intensity. 

All temperatures are in acceptable limits. 


Table 7-1. Landsat-1 OriJit Adjust Summary 


Orbit 

Orbit 

Adjust 

No. 

Ignition 

Epoch 

Burn 

Duration 

(Seconds) 

t A a 
(Meters) 

Engine 

Performance 

Efficiency 

Fuel^ 

Used 

(Ebs) 

Tank 

Pressure 

(PSL\) 

Tank 

Temperature 

(°F) 

Axis 

Thruster 

38 

1. 

26 Jul 72 
11:25:0.0 

•1.3 

12 

Gon 


im 

540 

75 

-X 

44 

2. 

26 Jul 72 
21:4*1:46 

250.0 

1975 

103.4': 


2.15 



-X 

59 

3. 

27 Jul 72 
23:34:45 

318.0 

2391 

101.59: 


1 

516 

73.9 

“X 

938 

4. 

29 Sep 72 

U. s 

98 

110.0':: 

0.039 

U2 


-X 



00i30;00 








2316 

5. 

13 Jan 73 
00:21:30 

20,4 

154 

106.0 'T- 

0.071 

489.4 

75.4 

-X 

6390 

6. 

25 Oct 73 
00:04:10.8 

14.8 

110 

100.0 'I 

0.048 

486.8 

73.9 

-X 

7826 

7, 

4 Feb 74 
23:27:10,4 

14.7 

112 

101.8 % 

0.048 

490.59 

75.4 

-X 

11367 

' 

16 Oct 74 
22:42:10.8 

8.0 

1 -65 

\ 106.0 Tc 

0.026 

490.59 

74.0 

+x 

11464 

9. 

23 Oct 74 
21 :40:00,4 

|. 8.4 

1 -66 

j 

1 102.0^ 

0. 027 

490.58 

73.9 

+x 

13611 

10. 

26 Mar 75 
19:39:00, 8 

! 2,8 

1 

-22. 6 

101.8'.:: 

0. 01 

490. 09 

72. 5 

+x 

1 : : 

14365 

11. 

19 Mai* 1975 
21:19:00.8 

1.6 

-13 

102.4 fc 

0,01 

486.84 

71.6 

+x 

19747 

12 

June 76 
19:56:00.4 

2.4 

-19.3 

102. r; 

0.01 

490. 59 

70.1 

:+x 

19871 

13 

17 June 76 
17:22:00. 4 

2.4 

-19. 9 

1U5. 'S" 

0.01 

486. 84 

69.4 

+x 


1 Initial Fuel Capacity - 67 lbs. 

2 Unavailable 


Table 7-2. Landsat-1 OAS Telemetiy Values 


Function 



Orbit 

No. 

Name 

Units 

35 

5099 

10182 

15254 


19514 

19946 

, 20364 . 

2001 

Prop. Tank Temp. 

°c 

22.03 

22.86 

23.28 

21.62 

24. 07 

21.20 

20.78 

21.20 

2003 

Thrust Chamber No. 1 
(-X) Temp. ** 

°c 

29,57 

29.93 

30.55 

30.52 

26. 52 

29. 93 

29.21 

i 27, 32 ; 

2004 

Thrust Chamber No. 2 
(+x) Temp. 

°c 

38.76 

40.28 

38.91 

36.25 

35. 93 

35.70 

36.08 

35.20 

2005 

Thrust Chamber No, 3 
(-y) Temp. ** 

°c 

34. 55 

34. 41 

36.09 

38.45 

57. 50 

41.65 

40.99 

43.88 

2006 

Line Pressure 

psia 

539.29 

486.87 

490. 61 

486.87 

494.55 

490. 45 

486.90 

489. 66 


** Wide spread of temperature is due to nozzle locations and satellite day/night transitions 
relative to data averaged. Typical orbital range is from 19 to 59 DGC. 
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SECTION 8 

MAGNETIC MOMENT COMPENSATION ASSEMBLY (MMCA) 


Fi’om launch through Orbit 20370 (23 July 1976) Landsat-l’s MMCA has been energized eleven times in seven 
orbits, i. e. , Orbits 73, 85, 110, 220, 11181, 11185* and 11186*. The MMCA was operated in the early 
orbits to reduce +Roll pneumatic gating. (*Energized 3 times in one orbit) 

hi Orbits 11181 and 11186, it was energized in the plus and minus Yaw dipole configuration respectively 
in order to save freon gas by reducing the amplitude of the Pitch flywheel orbit frequency oscillation. In 
a short successfol test during Orbit 11185 the plus Roll dipole was temporarily energized to determine 
if a positive roll dipole at the poles could unload the pitch flywheel. Upon test completion the Roll dipole 
was returned to 500 pole-cm. 

No dipole adjustments were made during this report period. 

The current dipole values are: 


Pitch 

+2950 Pole-Cm 

Roll 

-500 Pole-Cm 

Yaw 

-3600 Pole-Cm 


Telemetry Measurement shown in Table 8-1 shows that the dipoles are holding steady without drift. 


Table 8-1. MMCA Telemetry Summary (Landsat-1) 


Number 

Name 

Units 

Orbits 

35 

5099 

10182 

15254 

17854 

19514 

19946 

20364 

4001 

A1 Board Temp 

^C 

19.77 

19.03 

19.11 

17, 59 

17.59 

16. 80 

16. 56 

16. 69 

4002 

A2 Board Temp 


23.58 

23.05 

23.13 

21.83 

21.79 

21.18 

21.02 

21, 05 

4003 

Hall Current 

TMV 

3.48 

3.48 

3.48 

3.47 

3.47 

3.47 

3.47 

3. 48 

4004 

Yaw Flux Density 

TMV 

3,11 

3.11 

3.15 

4.02 

4.03 

4,03 

4,03 

O 

CO 

4005 

Pitch Flux Density 

TMV 

3.13 

2.51 

2.52 

2.52 

2.52 

2. 52 

2.52 

2. 52 

4006 

Roll Flux Density 

TMV 

3.19 

3. 19 

3.20 

3.28 

3,28 

3.28 

3.28 

3.28 


LS-1 
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SECTION 9 


UNIFIED S-BAND/PREMODULATION PROCESSOR (USB/PMP) 

The USB subsystem performed all functions nominally during its four years in orbit. The only abnormality 
occurred in Transmitter A. After about t^vo months in orbit, the transmitter output suddenly lost about 19^ 
of its power. In a series of such power stepdowms over the next 7 months, the power output dropped to about 
0.25 Watts, 16% of its original power. In the next 15 months, two years after launch, power dropped to 0. 14 
Watts where it was only marginally able to perform its functions. At that time, the redundant transmitter, B, 
was substituted. Full power of about 1. 5 Watts was restored and it has remained at that level for the remain- 
ing two years. 

Switching transmitters automatically switches receivers, so that all components of the subsystem have been 
used except the redundant portions (descriminator, and oscillator/Modulator) of the PMP Modulator. 

Table 9-1 shows telemetry values since launch. All are nominal. 

Figure 9-1 shows the USB power output liistory since launch. In Orbit 10068, the B Section of the transmitter 
was substituted, restoring full power outpu" to the System, Figure 9-2 shows AGC readinf^s at Goldstone for 
a constant reference orbit in each cycle si je launch. The scatter of data points reflect variations in the 
ground station calibration and readout. 



Landsat-1 USB/PMP Telem etry Values 


Orbit 

5099 

.. _ 

10592 

15233 

17824 

19514 

19946 

20364 

-131.99 

-129.81 

-105.41 

-114.78 ' 

-129.19 

-130.30 

-132.00 

0.29 

1.54 

1.53 

1.55 

1.58 

1.56 

1. 55 

-21.32 

-23.25 

-18.01 

- 17.52 

-92 69 

-22.16 

-21.76 

22.64 

25.64 

25,11 

32.19 

25.16 

24.88 

25.37 

15.91 

15,92 

15.94 

16.34 

15.90 

15.89 

15.90 

-15.20 


** 

** 


4rsfc 



-15.20 

-14.96 

-15.20 

-15.04 

-15.20 

-15.20 

-14. 76 

-14.58 

-14.58 

-14. 58 

-14.58 

-14.58 

-14.58 

-15. 18 



** 


** 


♦♦ 

-15.12 

-14.82 

-14. 81 

-15.11 

-15.12 

-15.13 

30.23 

26.60 

26.09 

36.90 

25.78 

25.32 

26.62 

1 ; 

31.64 

31.67 

42.29 

30.37 

30.01 

31.12 




















POWER OUTPUT-WATTS 









REF, ORB. 178 
RANGE 1060 KM 



J -1 -I.— 1. L 1 \ I I 1 I L 1 i _ I 1 I { 

4 8 1 2 16 20 24 28 3 2 36 40 44 4 8 5 2 56 6 0 6 4 6 8 7 2 76 80 84 81 

CYCLES (OF 25t ORBITS EACH) 


Figure 9-2. USB (Linlc 4) AGC Readings at Goldstone with 30* Antenna (Landsat-1) 




SECTION 10 


ELECTRICAL INTERFACE SUBSYSTEM (EIS) 

AiLKilian^ Processing Unit (APU) consisting of Search Track Data, Time Code Data, and Backup 
Timers, operated satisfactorily throughout this rej>ort period. Telemetry for the APU is shown 
in Table 10-1, The APU is in Normal mode. 


Table 10-1. Landsat-1 APU Telemetry Functions 



Orbit 

Functions 

Description 

Unit 

BH 

5098 

10182 

15254 

17854 

19514 

19946 

20364 

13200 

APU, -24.5 
VDC 

VDC 

-24. 90 

-24. 90 

-24. 91 

-24. 90 

-24. 90 

-24.90 

-24.89 

-24.90 

13201 

APU, -12 
Volts 

VDC 

-12.08 

-12. 08 

-12. 07 

-12. 06 

-12.06 

-12,05 

-12.04 

-12.05 

13202 

APU Temp. 

DGC 

25. 49 

26. 95 

27.15 

26, 82 

31.49 

27.28 

26.92 

27.31 


The Power Switching Module (PSM), containing the switching relays for power to Orbit Adjust, MSS, 
WrBVTR No, 1 and No. 2. , RBV and PRM, functioned normally. The MSS power circuits have been 
operating on a regular basis throughout this report period. The power relay for the RBV remained in 
a failed closed condition since Orbit 196. 

The Interface Switching Module (ISM) performed all switching normally during this report period. 

The spacecraft regulators switching circuits were exercised when an unencoded command (stimulated 
by RF noise) caused the spacecraft regulator to switch from Space Regulator 2 to Spacecraft Regulator 1 
ill Orbit 20113 on 29 Jime 1976. 











SECTION 11 


TIIERIVIAL SUBSYSTEM (TIIM) 

The Thermal Subsystem in Lands at- 1 has completed four yeax'S of successful temperature conti'ol of all 
spacecraft equipment. The minor anomalies in the subsystem were mainly associated with telemetry and 
have not affected the spacecraft mission. 

Since the time of launch, the right sim sensor on Landsat-1 has I’egistered temperatures higher than expected. 
However, this has been detex’mined to be justifiable for the particular location and bonding teclmiques used 
for the sensor. During Ox’bit 4396 (3 June 1973) telemetry function 7101 (THM TII07 STI) became disabled 
when four telemet}y gates moimted on one integrated circuit chip failed. 

Dui'ing each year in the past, Landsat-1 has exiDcrienced a period of high temperatui-es brought about by a 
combination of adverse pealcs of liigli siui intensity, sim angle and longer satellite days. The cyclically valu- 
ing siui aixgle and length of satellite day reaches higher and higher peal^s in successive years due to the drift 
in the satellite's orbital plane. Thus, during Februaiy 1976, Landsat-1 expei'ienced the highest temperatures 
to date. The inci’ease in temperature was must noticeable along bays 11 through 17, which are normally 
warmer than othei's. The temperature spread between batteries inci'eased to more than 15^C with batteiy 5 
in bay 14 I’egistering tempei'atui'es as liigh as 34. 7^C, Although the spacecraft mission was unaffected, the 
high temperature envii'onment affected the response of the sensor potentiometer for shutter 14 position tele- 
metiy (FUNC 7072), However, the x'esponse became nox*mal when the temperatures dropped to a lower range. 
During Februaiy 1977, the spacecraft will experience still highei' sun angles and longer satellite days, re- 
sulting in even higher spacecraft temperatures. 

Talxle 11-1 shows average analog telenietiy values from data recorded on the NBR, for selected orbits since 
laimch. 

The compensation load configuration on Landsat-1 has been switched several times to get even temperatures 
among spacecraft components. A histoiy of compensation load switching is given in Table 11-2. 

During this report period the sun intensity I'anged between 0. 989 and 0, 967 of the mean value and the space- 
craft tempei’atures remained in the normal x'ange. (See Orbits 19514, 19946 and 20364 in Table 11-1.) The 
tempex’atures are expected to increase in the on-coming period of higher sun intensity . Figui'e 11-1 shows a 
typical thermal px'ofile for average bay temperatures of the sensory ring at the end of this report period. 


Table 11-1. Landsat-1 Thermal Subsystem Analog Telemetry (Average Value of Frames for 

Data Eeceived in NBTK Playback) 














I 


Function 


Orbits 

No, 

Description 

Unit 

26 

5098 

10182 

15254 

17854 

19514 

19946 

20364 

7001 

THM THOi STl 

DGC 

19.52 

20.85 

21.65 

19.48 

20.53 

18.55 

IS. 32 

18.72 

7002 

THM TH02 SBO 

DGC 

18,60 

19.95 

20.60 

18.62 

18.52 

17.90 

17.78 

17.87 

7003 

THM TH03 STI 

DGC 

18.48 

20.16 

20.87 

18.11 

18.30 

17.16 

16.96 

17.20 

7004 

THM THIO TCB 

DGC 

19.47 

20.25 

20.36 

19.76 

22.35 

19,92 

19.62 

19.75 

7005 

THIVI TH04 STI 

DGC 

18.39 

19.71 

20.35 

17.86 

17.91 

17.06 

16.92 

17,08 

7006 

THM TH05 SBO 

DGC 

17 . S7 

18.39 

18.81 

17.20 

16.78 

16.49 

16.34 

16.47 

7007 

OA-X THRUSTER 

DGC 

21.95 

22.95 

22.90 

22.25 

21.98 

21.92 

21.65 

21.33 

7008 

THM TH06 STO 

DGC 

1S.9S 

16.61 

16.90 

15.34 

14.92 

14.56 

14.41 

14.52 

7009 

THM TH06 SBI 

DGC 

19.38 

20.35 

20.93 

18.98 

18.52 

17.99 

17.74 

17.86 

7010 

THM TH07 STI 

DGC 

18.61 

* 

* 




** 


7011 

THM TH08 STO 

DGC 

21.78 

22.77 

22.88 

22.03 

21.65 

21.62 

21.40 

21.17 

7012 

THM TH09 SBI 

DGC 

21.81 

22.87 

23.08 

22.20 

22. 97 

21. 98 

21.71 

21.66 

7013 

THM THIO SBO 

DGC 

18.73 

19. 53 

19.64 

19.00 

20.07 

18.88 

18.60 

18.56 

7014 

THM THll STI 

DGC 

22.37 

23.35 

23.57 

22.80 

26.10 

22.94 

22.62 

22.88 

7015 

THM TH12 SBO 

DGC 

22.37 

23.17 

23.03 

22. 86 

28.89 

23.52 

23.17 

23.71 

7016 

THM THIS STI 

DGC 

20. 9S 

22.02 

22.47 

22.00 

28.77 

22.47 

22.10 

22.89 

7017 

RBV BEAM CTR LN 

DGC 

21.53 

22.62 

22. 84 

21. 88 

23. 87 

21.83 

21.53 

21.63 

7018 

THM TH14 STO 

DGC 

20.38 

21.40 

21.93 

21.83 

30.96 

22.36 

22.04 

23.19 

7019 

NBR RAD OUTBD B4 

DGC 

5,09 

5, 86 

6.00 

4.37 

4.37 

3.34 

3.20 

3,31 

7020 

THM THIS SBI 

DGC 

21. 14 

23.24 

23.99 

22.18 

29.63 

22.36 

21.97 

23.06 

7021 

THM TH16 STI 

DGC 

20. 73 

22.90 

23.68 

21.64 

26.82 

21.17 

20.77 

21.68 

7022 

THM TH17 SBI 

DGC 

20.22 

22. 76 

23.56 

21.47 

24. 88 

20.33 

19.93 

20.83 

7023 

THM THIS SBO 

DGC 

21.90 

24.29 

25.19 

23.47 

25.44 

22.12 

21.85 

22.56 

7030 

THM TH03 BUR 

DGC 

16.05 

17.07 

17.42 

15.35 

15. 09 

14.73 

14.63 

14.62 

7031 

THM TH06 BUR 

DGC 

13.59 

14.17 

14.28 

12.87 

12.40 

12.18 

12.01 

12.07 

7032 

THM TH09 BUR 

DGC 

19,92 

20.75 

20.74 

20.17 

20.56 

20.02 

1 19.78 

19.64 

7033 

THM TH12 BUR 

DGC 

21.51 

22.16 

22.76 

22.65 

29.42 

23.40 

23.05 

23.67 

7034 

THM THIS BUR 

DGC 

19.70 

21.67 

22.38 

21 . 33 

28.86 

21.54 

21.22 

22.23 

7035 

THM THIS BUR 

DGC 

20. 11 

21.36 

22.02 

20.54 

22.17 

19.83 

19.66 

20.07 

7040 

THM THOI TCB 

DGC 

19.27 

20.46 

21.26 

19.19 

19.94 

18.45 

18.28 

18.59 

7041 

THM TH02 TCB 

DGC 

17.99 

19.23 

19.89 

17. 80 

17.70 

17.10 

16.95 

17.11 


THM TH03 TCB 

DGC 

18.34 

19.94 

20.92 

17.79 

17.64 

17.19 

17.04 

! 17. 16 


THM TH04 TCB 

DGC 

18.95 

19.94 

20.26 

18.60 

18.44 

18.04 

17.91 

18.00 

7044 

THM TH05 TCB 

DGC 

16.27 

16.98 

17.32 

15.90 

15.57 

15.21 

15.03 

15.22 


THM TH07 TCB 

DGC 

18.41 

19.21 

19.45 

18.25 

18.01 

17.69 

17.46 

I 17.46 


THM TH09 TCB 

DGC 

19.38 

20.37 

20.64 

19.85 

20.13 

19.50 

! 19. 18 

19.17 


THM THll TCB 

DGC 

21.98 

22.94 

23.18 

22.80 

26.85 

23.19 

22.86 

23.18 


THM TH12 TCB 

DGC 

21.92 

22.46 

22-35 

22.30 

29.54 

23.01 

22.67 

23.35 


THM THIS TCB 

DGC 

21.21 

21.99 

22.29 

22,26 

31.21 

22.95 

22,61 

23.62 

7051 

TH3VI TH14 TCB 

DGC 

21.38 

22.88 

23.62 

22.74 

31.57 

23.02 

22.55 

23.83 

7052 

THM TH16 TCB 

DGC 

21.30 

23.95 

25. 13 

22.68 

28.17 

22.41 

22.02 

23.00 


THM TH17 TCB 

DGC 

21.73 

24. 03 

25-02 

23.33 

25.17 

21.44 

21.14 

21.89 


THM THIS TCB 

DGC 

20.02 

22.20 

23.35 

21.04 

21.79 

19.84 

19.52 

20.10 


THM SHUTTER BY 1 

DEG 

25.85 

33.12 

38. 62 

24. 41 

31.45 

17.87 

16.26 

19. 19 


THM SHUTTER BY 2 

DEG 

6.62 

8.65 

13.28 

1.73 

1.17 

0.00 

0.00 

0.00 

J 

THM SHUTTER BY 3 

DEO 

in. 96 . 

oo 

30.24 

17 no 

13.62 

12^37 

1 1*^ 

! 1 ! 1 




1 




. n? 



-r . i 




7050 

THM THIS TCB 

DGC 

21.21 

21.99 

22.29 

22.26 

31.21 

22.95 

22.61 

23.62 

7051 

Tim TH14 TCB 

DGC 

21.38 

22.88 

23.62 

22.74 

31.57 

23.02 

22.55 

23,83 

7052 

THM TH16 TCB 

DGC 

21.30 

23.95 

25.13 

22.68 

28.17 

22.41 

22.02 

23.00 

7053 

THM TH17 TCB 

DGC 

21. 73 

24. 03 

, 25.02 

23.33 

25.17 

21.44 

21.14 

21.89 

7054 

THM THIS TCB 

DGC 

20.02 

22.20 

23.35 

21.04 

21.79 

19. 84 

19.52 

20.10 

7060 

THM SHUTTER BY 1 

DEG 

25. 85 

33.12 

38.62 

24. 41 

31.45 

17.87 

16.26 

19.19 

7061 

THM SHUTTER BY 2 

DEG 

6.62 

8.65 

13.28 

1.73 

1. 17 

0.00 

0,00 

0.00 

7062 

THM SHUTTER BY 3 

DEG 

10.96 

23.58 

30.24 

17.30 

13.62 

12.37 

12.19 

12.44 

7063 

THM SHUTTER BY 4 

DEG 

30.60 

35.71 

37.92 

29.50 

27.75 

25.28 

24.20 

25.00 

7064 

THM SHUTTER BY 5 

DEG 

15.03 

16.25 

15.00 

8. 08‘ 

5.19 

4,62 

4,62 

4.62 

7065 

THM SHUTTER BY 7 

DEG 

17.14 

24. 64 

21.96 

14. 50 

9.00 

8.00 

8.00 

8.00 

7067 

THM SHUTTER BY 9 

DEG 

33.26 

38.44 

39.50 

38.24 

38.83 

37.97 

37.50 

37.50 

7068 

THM SHUTTER BY 10 

DEG 

24.68 

28. 68 

27.31 

26.03 

40.69 

24.26 

24.26 

24.26 

7069 

THM SHUTTER BY 11 

DEG 

39.66 

46. 89 

48.96 

46.97 

62.45 

48. 59 

46.17 

48.40 

7070 

THM SHUTTER BY 12 

DEG 

43. 81 

46.63 

45.68 

45.95 

70.31 

50.46 

48.21 

52.19 

7071 

THM SHUTTER BY 13 

DEG 

40.39 i 

46.38 

44.79 

42.84 

62.63 

43.37 

42.46 

44.43 

7072 

THM SHUTTER BY 14 

DEG 

34.20 

39.70 

41.91 

34.28 

58.50 

33.91 

33.07 

34.65 

7073 

THM SHUTTER BY 15 

DEG 

45.40 

58. 74 

64. 79 

55.15 

82.15 

59.27 

55.76 

63.60 

7074 

THM SHUTTER BY 16 

DEG 

24. 50 

48.46 

53.54 

38.76 

64.40 

36.46 

33.28 

40.06 

7075 

THM SHUTTER BY 17 

DEG 

39.06 

54. 96 

61.88 

51.06 

63.68 

36.85 

34.14 

39.95 

7076 

THM SHUTTER BY 18 

DEG 

29.70 

43. 15 

51.20 

35.12 

40.95 

25.87 

22.56 

28.09 

7080 

THMQl T ZENER V 

VDG 

8.19 

8.19 

8.19 

8.19 

8.19 

8.19 

8.19 

8.19 

7081 

THMQ2 T ZENER V 

VDC 

8.40 

8.40 

8.40 

8.40 

8.40 

8.40 

8.40 

8.40 

7082 

THM Q3 T ZENER V 

VDC 

8.31 

8.31 

8.32 

8.31 

8.31 

8.31 

8.31 

8.31 

7083 

THM Q1 S ZENER V 

VDC 

8.31 

8. 32 

8.35 

8.31 

8.35 

8.31 

8.31 

8.31 

7084 

THM Q2 S ZENER V 

VDC 

8.19 

8.19 

8.20 

8.19 

8.20 

8.19 

8.19 

8.19 

7085 

THM Q3 S ZENER V 

VDC 

8.15 

8. 15 

8.15 

8.15 

8.15 

8.15 

8.15 

8.15 

7090 

THM PSM MOUNT 

DGC 

21.60 

22. 54 

22.98 

21.43 

24. 02 

20.95 

20.61 

20.98 

7091 

THM IND ATTITUDE 

DGC 

19.40 

20.42 

20.88 

19.13 

19.16 

18.36 

18.13 

18.23 

7092 

THM RBV RADIATOR 

DGC 

15.65 

17.22 

17.47 

16.55 

18.68 ; 

16.72 

16.43 

16.52 

7093 

THIVI RBVC CTR BM 

DGC 

20.30 

21.61 

21.87 

20.73 

23.24 

20.78 

20.46 

20.69 

7094 

THM WBVTR ROOT 

DGC 

12.96 

15.71 

16.07 

13.77 

14. 42 

11.80 

11.65 

12.00 

7095 

THM WBVTR RAD CT 

DGC 

4. 81 

8.17 

8.68 

6.99 

7.56 

5.88 

5.88 

5.99 

7096 

THM WBVTR STRAP 

DGC 

16.62 

19.32 

19.66 

17.29 

17.07 

14. 52 

14.33 

14.72 

7097 

THM WB MT BAY 1 

DGC 

20.56 

19.52 

21.37 

16.97 

18.23 

16.40 

16.14 

16.35 

7098 

THM WB MAT BAY 1 

DGC 

20.22 

18.90 

20. 39 

17.12 

18.89 

16.61 

16.35 

16.65 

7099 

THM WBVTR SEP 3 

DGC 

18.60 

20.55 

21.05 

18.45 

18.49 

17.02 

16.78 

17.09 

7100 

THM WBVTR SEP 17 

DGC 

21.31 

23.66 

24.23 

22.02 

24.61 

20.55 

20.19 

20.96 

7101 

THM WrBVTR 1 CENT 

DGC 

21.49 

23.72 

24. 01 

21.63 

20.67 

17.99 

17.72 

18.23 

7102 

THM WBVTR 2 BAY 

DGC 

17.46 

18. 92 

19.32 

17.23 

17.55 

16.27 

16.07 

16.31 

7103 

THM WBVTR 2 BY 15 

DGC 

21.00 

23.16 

23.82 

21.73 

26.34 

20.84 

20.47 

21.33 

7104 

THM WBVTR 2 CTR 

DGC 

19.35 

21.51 

21.81 

19.54 

20.59 

17.30 

17.01 

17.53 

7105 

THM NBTR B SEP 6 

DGC 

18. 06 

19.30 

19.79 

17.82 

18.32 

16.64 

16.46 

16.74 

7106 

THM NBTR B SEP 1 

DGC 

20.82 

22.35 

22.89 

21.61 

27.72 

21.58 

21.19 

22.04 

7107 

THM NBTR BM CTR 

DGC 

19.37 

21.04 

21.34 

19.51 

21.93 

18.74 

18.43 

18.94 

7108 

THM hiss MOUNT 14 

DGC 

19.18 

21.15 

21.70 

20.06 

26.45 

20.15 

19.79 

20.70 

7109 

THM OA -Y THRUSTER 

DGC 

22.21 

23. 80 

24.69 

24. 40 

34.20 

25.23 

24.82 

26.22 

7110 

THM MSS WBVTR BM 

DGC 

18.14 

20. 06 

20.53 

18.18 

19.56 

17.18 

16.97 

17.38 

7111 

THM OA +X THRUSTER 

DGC 

20. 30 

19. 92 

21.22 

18.07 

19.48 

17.55 

17.36 

17.57 

7130 

THM AUX PI T 

DGC 

15. 69 

8.49 

-18.90 

9.68 

21.76 

9,25 

9.67 

10,29 

7131 

THM AUX P2 T 

DGC 

10.63 

1.59 

.41 

5.64 

23.25 


16.82 

25,81 


*Function 7010 became invalid after an integrated circuit ciiip failure in the TMP on Orbit 4396. 





































SECTION 12 


NAEROW BAND TAPE RECORDERS (NBR) 

The NBR subsystem provided excellent service imtil Narrowband Recorder-B was turned off in Orbit 1525G 
when an apparent clutch failure resulted in tape stoppage, Tliis was attributed to normal wear of component. 
With a design goal of one year, NBTR-B operated normally for three years, NBTR-B has remained inactive 
since then. 

Narrowband Recorder-A operated satisfactorily during this peinod, and has provided coverage for MSS real- 
time operations as well as appi'oximately 3-1/2 hours daily of normal orbital telemetry recording and play- 
back functions. Continuous NBR coverage is not being provided in order to conserve the remaining NBR life. 

Table 12-1 gives cumulative operating hours for both recorders by modes, and Table 12-2 gives typical tele- 
metry values. 


Table 12-1. NBH Operating Hours by Modes, Laiidsat-1 


NBR 

ON 

OFF 

Playback 

Record 

A 

15408 

19700 

618 

14790 

B 

11909 

12666 

476 

11433 


Table 12-2. Narrowband Tape Recorder Telemetry Values, Landsat-1 


Function 

Typical Telemetry Values - Orbits 

No. 

Name 

1 

36/37 

2111/2112 

4980/4981 

6751/6752 

7211/7212 

7631/7032 

10001 

A 

- Motor Cur. (ma) 
Record 
P/B 

132.0 

108.0 

133.3 

95.2 

130.2 

93.7 

128.6 

92,1 

127. 0 
88.9 

128.6 

90.5 

10101 

B 

” Motor Cur. (ma) 
Record 
P/B 

148.5 

143.6 

141.7 

138.7 

135.7 

135.7 

128,1 

125.1 

. 

128, 1 
120.1 

129.6 

125.1 

10002 

A 

- P\vr Sup, Cur. (ma) 
Record 
P/B 

170.5 

410.0 

167.5 

399.3 

162.5 

399,3 

155.9 

382.1 

156.0 

389.4 

155.9 

396.0 

10102 

B 

- Pwr Sup. Cur. (ma) 
Record 
P/B 

260.0 

481.0 

261.3 

479.7 

264.5 
489.2 ■ 

261.3 

476.6 

261.3 

463.9 

261.4 

470.2 

10003 

A 

- Rec. Temp (DGC) 

26.1 

I 

26.1 

24.2 

21,8 

' 22.4 

21.8 

10103 

B 

- Rec. Temp. (DGC) . 

1 .. 

1 27.0 

[. 

27.0 

26.2 

22.7 

24.3 

25.4 

10004 

A 

- Supply (VDC) 

i 

-24.87 

-25.1 

-25.1 

-24.8 

-25.1 

-25.1 

10104 

B 

- Supply (VDC) 

-24.55 

-24.6 

-24,6 

-24.6 

-24.4 

1 

' -24.4 
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SECTION i:] 

WIDEBAND TELEMETRY SUBSYSTEM (WBTS) 


The Wideband Telemetry Subsystem has operated nominally throughout the four year period. WPA-1, 
normally used with RBV data, has been used only briefly because the failure of the RBV input power cir- 
cuit prevented the use of that equipment after the second week in orbit. Between Orbits 1890 and 2099 
WPA-1 was substituted for WPA-2 during the Apollo launch operations to transmit MSS data to avoid pos- 
sible interference to the launch operation. WPA-2 and its modulator, with MSS input, have operated nom- 
inally throughout the 4-year period. Except for brief tests after launch in the 10-watt mode, both WPA’s 
have operated in the 20- watt mode. The only subsystem component that has not been used in orbit is the 
redundant Modulator Power Supplj'^ (B). 

Table 13-1 shows typical telemetry values. All are nominal. 

Figure 13-1 is the AGC history at Goldstone. The scatter of data points reflect variations in the ground 
station calibration and readout. The interweaving of the data points of the two curves and the close pro- 
ximity of the curves to each other is a reflection of the antenna design to deliver equal power to all ranges. 
The curves are separated less than 4 dB, Since one is at double the range of the other, power from an 
omni-directional antenna would generate curves separated by 6 dB. For comparison, the USB antenna 
delivers power at these ranges with a difference of 8 dB. (See Figure 9-2). It is evident, therefore, 
that the antenna design for the wideband power amplifier was largely successful in delivering increased 
power to increased ranges. 



Figure 13-1. WPA-2 (Link 3) AGC Readings at Goldstone with 30^ Antenna - Landsat-1 
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Table 13-1. Wideband Modulator Telemetry Values, Landsat-1 


WBPA-l 


1 Function 

Orbits 

Number 

Name 

26 

1894 

1944 

2095 

12001 

Tmpt TWT Coll. 

(DgC) 

35.7 

39.20 

39.90 

39.90 

12002 

Helix Current 

(Ma; 

6.08 

6.49 

6.58 

6,78 

12003 

TWT Cath. Curr. 

(Ma) 

45.89 

43.54 

43.48 

45.01 

12004 

For^vard Pwr 

(DBM) 

43. 18 

42.88 

42.61 

43.15 

12005 

Reflected Pwr 

(DBM) 

34.95 

34.99 

34.80 

35.21 

12227 

Loop Str. AFC Con Volt (1) 

(MHz) 

-0.39 

-1.29 

-0.86 

-0.67 

12229 

Mod Temp VGO 

(DgC) 

21.93 

20.31 

20.88 

20.39 

12232 

+15 VDC Pwr Sup A (2) 

(TMV) 

2.69 

2.69 

2.65 

2.62 

12234 

-15 VDC Pwr Sup A 

(TMV) 

5.98 

5.96 

5.73 

5.78 

12235 

+5 VDC Pwr Sup A 

(TMV) 

3.94 

3.94 

3.'94 

3.95 

12238 

-5 VDC Pwr Sup A 

(TMV) 

5.28 

5.26 

5.18 

5.12 

12240 

-24 VDC Unreg Volt A 

(TMV) 

5. 56 

5. 51 

5.42 

5.49 

12242 

inv. Temp 

(DgC) 

20.60 

23.43 

24.71 

24. 04 

WBPA-2 


Function 

Orbits 

Number 

Name 

33 

4096 

10602 

15233 

17324 

19567 

19957 

20358 

12101 

Temp TWT CoU, (Max) 

(DgC) 

35.38 

34. 24 

35.96 

29.77 

23.88 

29. 62 

29.17 

33. 90 

12102 

Helix Current 

(Ma) 

7.32 

7.70 

7.67 

7.90 

7. 94 

7.82 

7.83 

7.82 

12103 

TWT Cath. Cur. 

(Ma) 

44. 30 

43. 85 

42.72 

43.70 

42.65 

42.91 

42.91 

42. 83 

12104 

Forward P^vr 

(DBM) 

43.57 

43.57 

43.47 

43. 52 

43.49 

43,45 

43.46 

43.41 

12105 

Reflected Pwr 

(DBM) 

31.59 

32.79 

32.62 

33.07 

33.11 

32.72 

32.73 

32.60 

12228 

Loop Str. AFC Con Volt (1) 

(MHz) 

1.11 

-0.78 

-1.12 

-1.05 

-1.17 

-1.40 

-1.46 

-1. 53 

12229 

Mod Temp VCO 

(DgC) 

21.70 

20.88 

21.50 

21.78 

20,45 

21.76 

21. 13 

23. 65 

12232 

+15 VDC Pwr Sup A (2) 

(TMV) 

2.68 

2.69 

2.69 

2.65 

2.67 

2.67 

2.66 

2. 66 

12234 

-15 VDC Pwr Sup A 

(TMV) 

5.90 

5.98 

5.92 

5.81 

5.80 

5,88 

5.87 

5.85 

12236 

+5 VDC Pwr Sup A 

(Tivno 

3.97 

4. 01 

4. 01 

3.97 

3.97 

4.01 

4.02 

3. 96 

12239 

-5 VDC P^vr Sup A 

(TMV) 

5.24 

telemetry point defective 





12240 

-24. 5 VDC Unreg Volt A 

(TMV) 

5.43 

5. 52 

5.46 

5.44 

5.47 

5. 42 

5.45 

5.37 

12242 

Inv. Temp 

(DgC) 

23.03 

22.96 

23.86 

23.66 

23.44 

22. 56 

22.01 

22.73 


(1) Satisfactory if not -14. 0 or +14. 0. (2) B Power Supply not yet used in orbit 






SECTION 14 

ATXmJDE MEASUREMENT SYSTEM (AMS) 


The AMS subsystem was launched in the OFF mode and energized in Orbit 6, Its performance since Orbit 
6 has been without incident. Attitude measurements made with the AMS are in good agi'eement with ACS 
fine attitude error measurements. 

Table 14-1 gives typical AMS telemetx'y values. 


Table 14-1. Landsat-1 AMS Temperature Telemetry 



Orbits 

Function 

Description 

Units 

35 

5099 

10182 

15254 

17826 

19514 

1 

19946 

r 

20364 

1 3004 

Case-Temp 1 

DGC 

18. 92 

19.42 

19.71 

18.54 

19.40 

18. 56 

18.27 

18.23 

3005 

Assembly-Temp 2 

DGC 

19. 15 

19. 76 

19. 96 

18.73 

19.74 

18.89 

18. 57 

18.51 


SECTION 15 

WIDEBAND VIDEO TAPE BECORDEBS (WBVTB) 

WBVTB-2 has not been operated since its failure in Orbit 148. 

WBVTB-1 was removed from operational service after Orbit 9881 because of high minor frame S 3 mc 
error counts. The recorder has remained inactive since suspension of engineering tests after Orbit 
10861. 

Pressure and temperature telemetry values for WBVTB-1 transport and electronics units are shown 
Table 15-1. 


Table 15-1. WBVTB-1 Telemetry Values 


WBVTB -1 Functions 

Telemetry Values in Orbits 

Number 

Name 

15 

5029 

10088 

15260 

17810 

19514 

19946 

20364 

13022 

Press. Trans. (PSI) 

16.12 

16.11 

15.98 

15,73 

15.73 

15. 59 

15. 59 

15.59 

13023 

Temp. Trans. (DgC) 

19.50 

21.84 

20.81 

18.55 

19.50 

16, 99 

16. 70 

17.19 

13024 

Temp. Elec. (DgC) 

22.78 

20.44 

23.72 

15.00 

15.38 

14.55 

14.29 

14.23 
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I SECTION 16 

i RETURN BEAM VIDICON (RBV) 

During Orbit 196 (August 6, 1972) when the RBV was turned ON for a real time pass, a short to ground 
occurred in the Power Switching Module (PSM) between the Payload Regulated Bus and ground. When 
the scheduled time for turn OFF arrived, the cameras failed to turn OFF by normal means. Auxiliary 
j means were used to disconnect the RBV. The RBV subsystem has not been used since then. RBV per- 

! formance was nominal while in use. 

^ i 

I The RBV has not been reactivated since Orbit 196, but it is capable of operation through individual com- r 

' ponent power switching. An assessment of the RBV performance was given in ERTS-1 Flight Evaluation ' 

Report 23 July to 23 October, 1972. 

i ■ • 



SECTION 17 


MULTISPECTRA L SCANNER SUBSYSTEM (MSS) 


The Multispectral Scanner Subsystem has operated nominally throughout the entire four years in orbit. 
Images have been taken of 95% of the earth*s land masses with less than 30% cloud cover. Bit error's have 
remained' in the order of 1 part per million. About 2 billion square nautical miles of the earth's surface 
liave been imaged (which averages about 17 repetitions of all earth land masses). Cycling of equipment 
components has reached very high numbers; e.g. , the scan mirror has cycled about 122 million times 
without significant change in line length or position of mid scan pulse. With the exception of Sensor 13, 
sensor response has gradually deterioriated at the expected rate, still well within useful range. Sensor 13 
saturates before the other sensors when the scene approaches bright white, but software compensation nearly 
obscures this. There have been no equipment malfunctions. 

The redundant portions of the subsystem power supplies have not been used operationally. 

Figure 17-1 shows the number of scenes imaged at each geographical location in the first 3 years of opera- 
tion. Figure 17-2 shows the number of scenes imaged since the first 3 years. Figure 17-3 shows the scenes 
imaged in this quarter. In these maps,, only those scenes received by U. S. ground stations are shown. 

Scenes transmitted to Canada, Brazil and Italy (41% of total) are not shown. 

Table 17-1 shows typical telemetry values since launch. All telemetry values are nominal. 

Table 17-2 shows the history of sensor response to a constant input radiance level. Each sensor is 
sampled at 5 radiance levels, and all show essentially the same trends, Only one of these levels (the 
second highest) is listed in Table 17-2. Sensor 5 has declined most (22%) since launch. This is twice 
the average sensor decline. Sensor 13 appears to be levelling off from its earlier rising trend. It is 
now only 13% above its launch level. 

Line length history is also shown in Table 17-2, and appears to be recovering some of its lost length. 

Sun Calibrations, performed every two weeks, continue to show nominal performance. 
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Figure 17-1. Computer Map of MSS Scenes 
for First Three Years Operation- Landsat 1 
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Figure 17-3. MSS Scenes Imaged This 
Quarter 


Table 17-1. MSS Telemetry Values 


Function 

No. 

Name 


Telemetry 

/ Values in Orbits | 


20 

5060 

10587 

15233 

17824 

19567 

19957 

20358 

15044 

FOPT2T 

(DGC) 

17.46 

19.84 

19.75 

18.15 

20. 14 

18.41 

17. 81 

18.07 

15046 

ELEC CVR T 

(DGC) 

19. 37 

21.83 

21.96 

20.20 

21.49 

20.31 

19.74 

20.11 

15048 

SCAN mn REG T 

(DGC) 

16.35 

19.77 

20.48 

20.94 

23.63 

21.35 

20.76 

21.90 

15050 

SCAN MR DR. COIL T 

(DGC) 

15.94 

19.30 

19.78 

19.21 

22.64 

19.82 

19.11 

19.96 

15052 

ROT SHUT HSG T 

(DGC) 

16.91 

20.07 

20.23 

18.74 

20.52 

19. 09 

18. 52 

18.78 

15043 

FOPT 1 T 

(DGC) 

17.67 

20.01 

19.93 

18.35 

20.33 

18. 59 

18. 02 

18.28 

15045 

MUX PWR CASE T 

(DGC) 

21, 19 

22.03 

23.87 

26.92 

30. 84 

26.47 

26. 27 

28,63 

15047 

PWR SUP T 

(DGC) 

17.41 

20.00 

20.21 

19.83 

21.88 

20.23 

19, 62 

20.28 

15049 

SCAN MIR DR. ELC T 

(DGC) 

16.12 

19.41 

20.23 

21.16 

23.83 

21.70 

21.09 

22.41 

15051 

SCAN MIR HSG T 

(DGC) 

15.60 

19.05 

19.49 

18.40 

22. 00 

19.06 

18.29 

19,04 

15040 

RIUX -6 VDC 

(TMV) 

4.03 

4.03 

3. 98 

4.02 

4.07 

4.03 

4. 03 

4. 03 

15042 

AVE DENS DATA 

(TMV) 

1.67 

2,13 

2 . 05 

2.28 

2. 08 

2.28 

2,28 

2.28 

15054 

CAL LAMP CUR A 

(TMV) 

1.12 

1.12 

1.12 

1.12 

1.12 

1.12 

1. 12 

1.12 

15056 

BAND 2+15 VDC 

(TMV) 

5.10 

5.10 

5.04 

5.10 

5.10 

5.10 

5. 10 

5,10 

15058 

BAND 4 + 15 VDC 

(TMV) 

5.10 

5.10 

5.04 

5.10 

5.10 

5,10 

5.10 

5.10 

15060 

+ 12 -6 VDC REG 

(TMV) 

4.82 

5.02 

4.97 

5.02 i 

5.02 

5.00 

5,00 

5.02 

15062 

+ 19 VDC REC OUT 

(TMV) 

4.80 

4.90 

4.97 

5.03 1 

5.03 

5. 03 

5. 03 

5, 03 

15064 

BAND 1 HV A 

(TMV) 

5.10 

5.16 

5. 12 

5.12 

5.13 

5. 12 

5. 12 

5. 12 

15066 

BAND 2 HV A 

(TMV) 

4.50 

4.52 

4. 52 

4. 50 

4.52 

4,50 

4, 50 

4.50 

15068 

BAND 3 HV A 

(TMV) 

4.60 

4.62 

4.62 

4.62 

4. 62 ; 

4.62 

4.62 

4,62 

15070 

SHUT MOT CON OUT 

(TMV) 

2.43 

2.44 

2.47 

2.51 

2.50 ‘ 

2.50 

2.50 

2.50 

15041 

S/DCONVREFV 

(TMV) 

5.93 

5.93 

5.87 

5.93 

5.93 ' 

5.93 ' 

5, 92 

5.92 

15053 

SCAN MIR REG V 

(TMV) 

4,42 

4.51 

4. 51 

4.61 

4.60 

4.61 

4.61 

4,61 

15055 

BAND 1 + 15 V 

(TMV) 

4.97 

4.97 

4.92 

4.97 

4.97 

4.97 

4, 97 

4.97 

15057 

BAND 3 + 15 V 

(TMV) 

5.00 

5.00 

4.94 

5.00 

5.00 

5.00 

5. 00 

5.00 

15059 

-15 VDC TEL. 

(TMV) 

5.02 

5,02 

5.02 

5.02 

5.02 

5. 02 

5.02 i 

5.02 

15061 

+ 5 VDC LOGIC REG 

(TMV) 

4.82 

4.81 

4.77 

4,76 

4.77 

4.78 

4.78 ' 

4,78 

15063 

-19 VDC REG OUT 

(TAIV) 

3.43 

3.39 

3.50 

3.58 

3.57 

3.57 

3. 57 ^ 

3, 57 

15071 

SCAN MIR DR. CLK 

(TMV) 

1.93 

1.97 

1.98 

2.00 

1.97 

1.98 

1.98 

1.96 
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The Data Collection Subsystem was turned OFF after Orbit 12690 on 19 January 1975, and has not been 
used in the last 18 months. 

The DCS operated without anomaly throughout the 3-1/2 years of its operation. Only Receiver No, 1 was 
used. The DCS operated with ground DCP’s out to 3500 Km range - its horizon - with a reception pro- 
bability of about 99%. There has been no evidence of adjacent DCP interference, or grazing angle effects. 
Periods of interference have been traced to identifiable external ground signals and successfully eliminated. 







LS-1 


18 - 1/2 



Landsat’*! Anomalies and Observations 


Date 

Anomaly/Ob servaticm 

How Observed 

Comments 

7/24/72 

Sun Sensor Temperature High 

Off-Line 

No Action Required for ERTS-1; 
ERTS-B Redesigned 

7/24772 

Solar Paddle Temperature Excursions 
Greater Than Expected 

Off-Line 

No Action Required for ERTS-1 ; 
Math Model Corrected 

7/25/72 

USB Power Output Deo reaalng 

Off-Line 

Switched to Side B in Orbit 10068 on 7/15/74 after decline 
to 0. 14 watts. USB Side B stable and holding at 1. 5 watts 

8/03/72 

WBVTR No. 2 Power Converter Shorted 

Real Time & 
Off-Line 

Turned All P/L Off During Pass. Formed NASA/GE/RCA 
Evaluation Committee. Disconnected since Anomaly. 
Redesigned for ERTS-B 

8/03/72 

Decrease in Solar Array Current 

Off-Line 

Evaluate Degradation Effect Due to Solar Flare Activity 

8/06/72 

RBV Power Transient PSM 
Turn-Off Failure 

Real Time 

NASA/GE/RCA Evaluation Committee Formed; RBV 
off since Anomaly; Redesigned PSM for ERTS-B 

8/10/72 

DCS Reject Messages Rose to Over 
40% of Total Messages for 15 Days 

Off-Line 

External Interference; Located Source; No Serious Interference 
Since 

8/10/72 

MSS Cal Wedge Levels Decreasing 

Off-Line 

Leveled Off After Orbit 1000; At Or About 5% Below Earlier 
Values 

8/03/72 

Incorrect Time Tags in Comstor "B" 
Cell 12 

Real Time 

Reload Comstors and Verify; 
(Discontinued Active Use of Cell 12) 

12/04/72 ' 
12/06/72 

Pitch Motor Drive Duty Cycles 
Roll Increased for Short 

Yaw Period 

Off-Line 

Evaluate - Prepared Contingency Plan 

3/29/73 

WBVTR No. 1 ; High BER 

Real Time 

Formed NASA/GE/RCA Committee; L^ped Heads; Now in 
Operational Use. Temporarily Restricted to Last 600 Feet 
(600 Seconds) of Tape 

4/08/72 

Slow Leak in Forward IR Scanner Pressure 

Off-Line 

Not Expected to Interfere with Normal Operations 

5/20/72 

Defect in Signal of Left Cosine Pot at S/C 
Midnight 

Off-line 

Not Expected to Interfere with Normal Operations 

6/03/73 

Failure of Integrated Circuit Chip and TLM 
of Functions 6012, 1011, 12238 aiid 7010 

Real Time & 
Off-Line 

TLM Failure only. S/C Operations Normal 

11/5/73 

WBVTR-1 Tape Unit Pressure Drop 

Real Time 

Defect in Pressure Instrumentation which Causes Occasional 
Rapid Pressure Drop in TLM - Returns to Normal 

11/13/73 

Solar Array Drive 

Real Time 

Slight Peaks on Drive Voltage Ripple which Picked up Limit 
Flag - Returned to Normal 

11/28/73 

High Head Wheel Current, WBVTR-1, 
During Rewind 

Real Time 

Resumed Operations After Investigation 
WBVTR-1 Performed in a Nominal Manner 

12/20/73 

Pitch Motor Driver Duty Cycle Increased 

Real Time 

Similar to Entry 12/4/72 except more Sustained 

12/22/73 

RMP-l and RMP-2 Showed Excessive 
Noise/Output 

Real Time 

Condition Lasted for Several Orbits and Returned to 
Normal 

2/20/74 

Pitch Wheel Stopped During Sun Transient 

Off-Line 

During a sun transient in Orbit 8040 the pitch flywheel was 
changing directions. As it passed thru zero speed, the pitch 
I flywheel stopped and did not resume operation until 2 minutes 

had el£q>sed in spite of application of 100% clockwise pitch 
motor driver duty cycle during that interval 

3/5/74 

WBVTR No. 1 High BER High HW-1 

Real Time & 
Off Line 

Limited Usage of Tape Footage 

3/7/74 

WBVTR-1 High HW-l 

Real Time & 
Off Line 

j Suspended Operation Pending Study 

h 
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changing directions. As it passed thru zero speed, the pitch 
flywheel stopped and did not resume operation until 2 minutes 
had elapsed in spite of application of 1007o clockwise pitch 
motor driver duty cycle during that interval 

3/5/74 

WBVTR No. 1 High BER High HW-1 

Real Time & 
Off Line 

Limited Usage of Tape Footage 

3/7/74 

WBVTR-1 High HW-1 

Real Time & 
Off Line 

Suspended ppeiation Pending Study 

3/21/74 

WBVTR-1 High HW-1 

Real Time & 
Off Line 

Suspended Operation Pending Study 

3/27/74 

WBVTR-1 MSFE Count High 

Off-Line 

Suspended Operation Pending Study 

4/02/74 

WBVTR-1 MFSE Count High 

Off-Line 

Suspended Operation Pending Study 

5/21/74 

Pitch CCW Motor Driver Duty Cycle 
Increased 

Real Time & 
Off-Line 

Similar to 12/4/72 entry. 
Returned to Normal 

7/02/74 

Pitch CCW Motor Driver Duty Cycle 
Increased 

Real Time & 
Off-Line 

Similar to 12/4/72 entry. 
Returned to Normal 

7/02/74 

WBVTR-l High HW-1 and MFSE 

Heai Time & 
Off Line 

Suspended operation pending study 

8/06/74 

Pitch CCW Motor Driver Duty Cycle 
Increase 

Real Time & 
Off-line 

Similar to 12/4/72 entry. 
Returned to Normal 

8/21/74 

Pitch CCW Motor Driver Duty Cycle 
Increase 

Real Time & 
Off-Line 

Similar to 12/4/74 entry. 
Returned to Normal 

8/28/74 

Pitch CCW Motor Driver Duty Cycle 
Increase 

Real Time & 
Off-Line 

Similar to 12/4/74 entry. 
Returned to Normal 

9/01/74 

Pitch CCW Motor Driver Duty Cycle 
Increase 

Real Time & 
Off-Line 

Similar to 12/4/72 entry. 
Retumc d to Normal 

9/09/74 

Pitch CCW Motor Driver Duty Cycle 
Increase 

Real Time & 
Off-Line 

Similar to 12/4/72 entry. 
Returned to Normal 

9/14/74 

PSM Power Regulator Switchover from 
1 to 2 

Real Time 

VHF interference signal pi-esent. Occurred at 02:46:21. 
Spacecraft was normal 

9/23/74 

PSM Power Regulator Switchover from 
2 to 1 

Real Time 

VHF interference signal present. Occurred at 01:49:17. 
Spacecraft is normal 

9/25/74 

Pitch CCW Motor Driver Duty Cycle 
Increase 

Real Time & 
Off-Line 

Similar to 12/4/72 entry. 
Returned to Normal 

9/29/74 

Pitch Flywheel Stopped 

Real Time 

The pitch CCW motor driver duty cycle begain increasing 
in Orbit 11120. The pitch fl 3 ^vheel stopped (from 400 RPM) 
following a sim transient in Orbit 11125. After a period of 
approximately 8 hours, and attitude disturbances, the pitch 
flywheel restarted. Earth acquisition was obtained and 
operations returned to normal in Orbit 11133. 

10/09/74 

RMP B Motor Current Variations 

Off-Line & 
Real Time 

As a precautionary measure a s\vitch was made to RMP A in 
Orbit 11257. RMP B is still fimetioning and can be used in 
the event of RMP A failure 

1/30/75 

Solar Array Current Notch 

On-Line 

Solar array current drops 500-600 ma for 1 to 14 minutes 
early in the day then return to normal. Solar panel tempera- 
ture range at notch is -20 to +20°C. No effect on S/C Mission 

1/30/75 

Narrow Band Recorder 2 Bit 
Error Rise 

Real Time & 
Off-Line 

Bit Errors began build up in Orbit 12837 and unit was turned 
off in Orbit 13015 on 2/12/75. Limited operation was resumed 
in Orbit 14116 and continued until failure to move tape in 
Orbit 15253 

3/07/75 

^ i 

Battc j 6 Turned Off 

Real Time & 
Off-Line 

Battery 6 decrease in load share and rose slightly in charge 
share thereby causing high overcharge. Battery temperature 
rose and required turn off of battery in Orbit 13346. Battery 
was allowed to discharge to -26. 5 volts when it was turned on 


I 

i 




i 

1 


( 




I 



1 





V 



- •m-’> 

■ ■ . 

Ott-Line 

Returned to Normal 

9/14/74 

PSM Power Regulator S^vitohover irom 
1 to 2 

Real Time 

VHF interference signal present. Occurred at 02 :46 :21. 
Spacecraft was normal 

y/23/7 4 

PSM Pdwer Regulator Switchover from 
2 to 1 

RealTimc 

VHF interference signal pr-isent. Occurred at 01:49:17. 
Spacecraft is normal 

9/25/74 

Pitch CGW Motor Driver Duty Cycle 

Real Time & 

Similar to 12/4/72 entry. 


Increase 

Off-Line 

Returned to Normal 

9/29/74 

Pitch Flywheel Stoppe/‘ 

Real Time 

The pitch CCW motor driver duty cycle hegain increasing 
in Orbit 11120. The pitch flywheel stopped (from 400 RPM> 
foUowing a sun transient in Orbit 11125. After a period of 
approximately 8 hours, and attitude disturbances, the pitch 
flywheel restarted. Earth acquisition was obtained and 
operations returned to normal in Orbit 11133. 

10/09/74 

RMP B Motor Current Variations 

Off-Line & 
Real Time 

As a precautionary measure a switch was made to RMP A in 
Orbit 11257. RMP B is still functioning and can be used in 
the event of RMP A failure 

1/30/75 

Solar Array Current Notch 

On-Line 

Solar array current drops 500-600 ma for 1 to 14 minutes 
early in the day then return to normal. Solar panel tempera- 
ture range at notch is -20 to +20 C. No effect on S/C Mission 

1/30/75 

Narrow Band Recorder 2 Bit 
Error Rise 

Real Time & 
Off-Line 

Bit Errors began build up in Orbit 12837 and unit was turned 
off in Orbit 13015 on 2/12/75. Limited operation was resumed 
in Orbit 14116 and continued until failure to move tape in 
Orbit 15253 

3/07/75 

Battery 6 Turned Off 

Real Time & 
Off-Line 

Battery 6 decrease in load share and rose slightly in charge 
share thereby causing high overcharge. Battery temperature 
rose and required tunr off of battery in Orbit 13346. Battery 
was allowed to discharge to -26. 5 volts when it was turned on 
in Orbit 14100. Normal operation resumed 

6/18/75 

Battery 6 Turned Off 

Real Time & 
Off-Line 

Battery 6 decreased in load share and rose in charge share 
thereby causing high overcharge. Battery temperature rose 
and required turn off of battery in Orbit 14780. Batteiy was 
allowed to discharge to -26.5 volts when it was turned on in 
Orbit 15467. Normal battery operation resumed. 

7/18/75 

Pitch Motor Driver Duty Cycle Increase 
j and Pitch Flywheel Stopped 

1 

Real Time & 
Off-Line 

The pitch flywheel motor driver duty rycle was high from 
Orbit 15191 to 15393 when it returned to normal. The pitch 
flywheel stopped for duration up to 202 minutes between 
Orbits 15203 to 15324. 

8/6/75 

High Current Transient When "All Battery 
On" Command Returned Battery 6 to 
Operation in Orbit 15467 . 

Beal Time & 
Off-Line 

Hi^ ciirrent transient caused low voltage tripping USB timer 
prematurely and low voltage pneumatic interlock. A short is 
postulated in switching relay located in ALC. "All Battery On" 
command restricted. Redesigned ALC for Landsat C. 

8/15/75 

Battery 8 Turned Off 

Real Time & 
Off-Line 

Batteiy 8 decreased in load share and rose in charge share 
thereby causing high overcharge. Batteiy temperature rose 
and required turn off of batteiy in Oiblt 15558. Batteiy 8 will 
not be reactivated except in an emergency due to "All Batteiy 
On* command restriction. 

4/20/76 

Pitch Motor Driver Duty Cycle Increase. 

On-Line 

Similar to 12/4/72 entry - peaked at 35%. Returned to normal 
after rear scanner failure. 

4/22/76 

Rear Scanner Electrical Failure 

On-Line 

Rear Scanner became electrically intermittent in Orbit 19078 
and failed in Orbit 19086. S/C switched to single scanner 
mode (forward scanner) in Orbit 19089 and normal ACS 
operation resumed. 
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INTRODUCTION 


This is the seventh report in a continuing series of documents issued at launch, and thereafter quaiteriy, to 
present flight performance analysis of the Landsat-2 spacecraft. Previously issued documents are: 

Document No. Title Date 

75SDS4214 Landsat-2 Launch and Flight Activation 21 I\Iaa'ch 1975 

Evaluation Report, 22 to 26 Januai\v 1975, 

Launcii tlirough Orbit 50 and Orbit Adjust 
Operation, 

75SDS4228 Landsat-1 and Landsat-2 Flight Evaluation 15 August 1975 

Report, 23 Januai^y 1975 to 29 April 1975. 

75SDS4255 Landsat-1 and Landsat-2 Flight Evaluation 10 October 1975 

Report, 23 April 1975 to 23 July 1975. 

75SDS4266 Landsat-1 and Landsat-2 Flight Evaluation 1 December 1975 

Report, 23 July 1975 to 23 October 1975. 

76SDS4207 Landsat-1 and Landsat-2 Flight Evaluation 29 February 1976 

Report, 23 October 1975 to 23 Jaauai’y 1076. 

76SDS4248 Landsat-1 and Landsat-2 Flight Evaluation 14 July 1976 

Report, 23 January 1976 to 23 April 1976 

Tills report contains analysis of performance for Orbits 6370 to 7640 for Landsat-2. 






SECTION 1 

SUMMARY LANDSAT-2 OPERATIONS 


The Landsat~2 spacecraft was launched fi’om the Western Test Ran.o*e on Januai^y 22, 1975, at 022:17:51. 501. 
The launch and orbital injection phase of the space fligiit were nominal and deployment of the spacecraft 
followed predictions. All systems continue normal except Forward Scanner Pressure, Forward Scanner 
Pressure Telemetry, and Wideband Video Tape Recorder No. 1 (WBVTR-1). The Forward Scanner 
Pressure had be«un lealdng before launch but will not affect scanner performtuice. The Fox^ward Scunner 
Pressure (Fiinction 1003) telemeti’y became erratic in Orbit 2244 on 2 July 1975. 

WBYTR-l failed to x*ewind in Orbit 1021, 5 April 1975, and had intermittent operation to Orbit 1059, 21 j\Iay 
1975, when normal operation was I'esuined. \VT3VTR-1 had a new anomaly in Orbit 2683 on 3 August 1975 
wlien ground stations were unable to obtain video sync lockup because of failure of one of the 4 heads. As a 
result, it camiot be used with MSS data, but with ground hardware modifications it will perform satisfactorily 
with RBV data because REV provides a synchronizing pulse which permits data from the bad head to he isolate » 
and prior head data to be substituted. Since Ox’bit 7181 on 20 Jxme 1976, the recorder has been used regulaidx 
in this seiwice recox’ding RBV data. 

Spacecraft pexfoi-mance has not been degraded by these anomalies . Table 1-1 sliows cumulative in~orbit pay- 
load system performance. 




Table 1~1. iii-Orbit Payload Systems Performance Launch Tlmi Orbit 7609 (7/21/76), Lanclsat-2 


RBY 

Total Scenes Imag‘ed 
Avg. Scenes/Day 

1673 

15 


Total Area Imaged (millions of sq. mi. ) 

14.6 


ON TRIE (lu’) 

14.9 


ON/OFF Cycles 

137 


VC Real Time Images 

85 


Recorded Images 

15 

MSS 

Total Scenes Imaged 

89,953 


Avg, Scenes/Day 

158 


Total Area Imaged (millions of sq, n„ mi. ) 

784 


ON TIME (hr) 

1,101.0 


ON/OFF Cycles 

7, 907 


% Real Time Images 

61 


% Recorded Images 

39 

DCS 

Messages at OCC 

673, 990 


Non-Perfect MSGS 

44,073 


Users 

45 


ONTIME(lTr) 

12, 241 

\VT?A-1 

% Real Time Mode 

99 


St' PlajUack Mode 

1 


ON TIME (im) 

93.4 


ON/OFF Cycles 

595 

\VPA-2 

% Real Time Mode 

65 


% P/B Mode 

35 


ON TIME (Im) 

876.9 


ON/OFF Cycles 

4, 929 

WBVTE-l 

% Record Mode 

38 


% Playback Mode 

41 


% Rewind Mode 

20 


% Standby Mode 

1 


Time Head-Tape Contact (Im) 

111.2 


Cycles Head-Tape Contact 

1,7S5 


ON TIME (lir) 

140.9 

WBVTR-2 

% Record Mode 

38 


% Playback Mode 

41 


^ Rewind Mode 

20 


% Standby Mode 

1 


MFSE Count in P/B 

<10 


Time Head-Tape Contact (hr) 

629. 3 


C3^cles Head- Tape Contact 

7, 432 


ON TIME (lir) 

797. 3 
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- *s 
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SECTION 2 

ORBITAL PARAMETERS 


Lauclsat-2, together with Landsat-1, has continued to provide the ground track repeat pattern required for 
the nine-day image coverage of the earth. During this report period, the ground track of Landsat-2 
has been maintained within 3 NM longitude error at the eciuator. This has been done by controlling the 
ACS pitch gates tiu'ough the use of pitch position bias mode, (See Section 4 also). Therefore, no orbit 
maintenance burn of the OAS was required during the current report period. 

The error in longitude since launch as a function of time and orbit maintenance burns is shown in Figiire 
2-1. Figure 2-2 shows the change in sun time at the descending equatorial crossings. 

As of 22 July 1976, Landsat-2 has descending equatorial crossings at approximately 9:24 AM local time 
as opposed to 8:54 AM for Landsat-1. A projection of the variation of local mean time at the descending 
nodes for both spacecrafts is given in Figure 2-3. 

The difference in the orbital periods of Landsat-1 and Landsat-2 has been causing a drift in the angular 
phasing between the two satellites. At the end of this report period, the two spacecrafts are separated 
in their orbits by an angle of 77.60 in plane, Landsat-2 leading Landsat-1 GMT by 22.2 GMT minutes. 
Figure 2-4 is an approximation of the pattern of this drift since the beginning of Landsat-2 mission. 

The Brouwer Mean Orbital Parameters for Landsat-2 are given in Table 2-1. Appendix B gives ground 
trace repeat cycle preditions. 

Table 2-1. Landsat-2 Brouwer Mean Orbital Parameters 


Date 

Apogee 

(KMV 

Perigee 

Inclination 
ilX-g, 1 

Semi-^Major 
.KM I 

Kf-centricltv' 

l\i o Body 
Period 
iMim 

Nodal 

IhHdwl 

tMini 

Arguinent 
of Perigee 
tfJogt 

Uight 

Ascension 

Anonuih 

iDogp 

JI3 Jan 19*: 3^ 

915, 03 

9*U. .30 

99. 09.7 

72 St}. tti2 

0. 000925 

100. 165 

- 

272, B32 

MG. 037 

139. 57B 

ti Pel 19T.r 

910. 

17 

99. 09 G 

72H3. S20 

0.IJO12I50 

lo.t, 131 

- 

25G. 010 

99. 317 

l:Jl, 523 

Apr 1973 

917. S3 

B97, to 

99. 079 

72H.3, 78 B 

(i.ooito;! 

103. 131 

103. JGG 

02.33 

174, 339 

117. 183 

23 My 1973 

917.43 

B*)7, GB ' 

99. on 

72S3.7:i;l 

0.001350 

103.150 

103. 

IGO. UA 

2fil,S91 

13.726 

Oft 1973 

91G 70 

19 

99. 039 

7_'s5. 7G2 

0.001250 

103. 150 

103. JGG 

2S2 749 

353. 3GU 

257,271 

24Janl't,0 

017. 3G 


Do.oip; 

7i''3..7rii 

U. 001043 

103.130 

10.3, 2GG 

31.021 

si,5s4 

HM.iry 

23Aprl97G 

1U7.G7 

My7.it 

99.029 

72S5. 721 

0.0013B9 

103,149 

103,265 

139,745 

172.774 

40.033 

j.; Only Tii 

GJ 


99. UJI 

nH-j.GTT 

0.001331 

Ub 



260.924 

2s(;,i,yi 


1 Post laimeh 

2 After the sequence of phasing maneuvers completed tn Orbit 212 
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SECTION 3 

POWER SUBSYSTEM (PWR) 


The Power Subsystem on Landsat-2 has performed satisfactorily throughout this report period. 

The solar arrays continued to provide excess energy above spacecraft and payload requirements and are 
expected to support the Land sat-2 mission beyond 1976. The percentage degradation of the arrays is 
plotted as a function of days in orbit in Figure 3-1, along with the pre-launch predicted array degradation. 
The array degradation at the end of eighteen months in Orbit is 11. 75^( , which is slightly higher than pre- 
dicted, The projected values of midday array ciu?rent are plotted in Figrire 3-2. Here the arraj^ current 
is adjusted for sun Intensity and array degTadation, as well as sun angle. Along with the same curve is 
plotted the actual telemetry values observed until the end of the current report period. 

During Orbits 6451 and 6453 on 29 April 1976, Landsat-2 passed through the annular solar eclipse over 
the northern hemisphere. The loss in array energy was compensated by real-time adjustments to the 
auxiliary and compensation loads. 

The battery packs averaged a typical 9 to lO^c depth of discharge (DOD) dimin: this report period. The 
charge and discharge characteristics of battery 6 became more unstable towards the end of this report period 
leading to high char ge/dis charge ratios and temperatures. Therefore, in Orbit 7601 (20 July 1976) the 
battery was taken off line for a restoration cycle similar to those done for battery 6 on Landsat-1. 

The battery is scheduled to be turned on when it discharges to about 26. 5 volts through its small tGlemeti\\^ 
load. The charge and discharge characteristics of other batteries remained satisfactory although battery 
1 assumed higher charge and lower dischai'ge shares than others (see Table 3-1). The temperature 
spread between batteries ranged from 5. 5 to 8. 2^0, the higher spread being mainly to battery 6 tem- 
perature. Since turn-off of battery 6, the temperature spread has decreased to about S^C, Battery 
voltages have been maintained within suitable limits with Landsat-2 power management procedures, ex- 
cess array energy being dissipated through auxiliary loads. 

The power subsystem electronics have performed extremely well during this report period with all re- 
gulated voltages stable. Table 3-1 shows major subsystem parameters and Table 3-2 shows power 
subsystem telemetry for selected orbits. Some parameters in Table 3-1 may be slightly different from 
those in Table 3-2 because Table 3-1 uses a power management time span (night followed by day), 
whereas the time span used in Table 3-2 is the playback period from the NBR. 

The shunt limiter on Landsat-2 has operated several times since launch and has held the solar array bus 
voltage at specified levels. 

Figure 3-3 shows the actual variation in sun angle to orbit plane and solar panels for Landsat-2, Figui'e 
3-4 is a prediction of the variations of the sim angle through 1977 for Landsat-1 and 2. 
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Table 3-1. Landsat-2 Major Power Subsi^sLoin Parameters 


Pwr, Mgmt, Orbit No. 

50 

2540 

5100 

6362 

6791 

7180 

7640 

Batt IMax 

33.43 

33.25 

32.66 

32.91 

32.74 

32.91 

33.08 

2 Clige 

33.40 

33.14 

32.63 

32.80 

32.71 

32, 80 

33, or> 

3 Volts 

33.35 

33.09 

32.57 

32.75 

32.66 

32.83 

33, 09 

4 

33.45 

33.20 

32.68 

32.85 

32.68 

32.85 

33. 20 

5 

33.42 

33.25 

32.65 

32.82 

32. 73 

32.91 

33.08 

6 

33. 41 

33.24 

32.64 

32.82 

32.56 

32.82 

28.79 

7 

33.45 

33.28 

32.68 

32.93 

32.76 

32,93 

33.11 

8 

33.45 

33.27 

32.68 

32.93 

32.76 

32. 93 

33.10 

Average 

33.42 

33.21 

32,65 

32.85 

32.70 

32.87 

33.10 

Batt 1 End-of-Night 

29.32 

29. 06 ■ 

29.06 

28.89 

28. 80 

28.89 

29.06 

2 Volts 

29,38 

29.12 

29,04 

28.87 

28.87 

28.87 

29. 12 

3 

29.32 

29.07 

29.07 

28. 89 

28.81 

28.89 

29.07 

4 

29.34 

29.09 

29.09 

28. 91 

28.83 

28.91 

29. 09 

5 

29.40 

. 29.06 

29.06 

28,89 

28, 89 

28.89 

29.06 

6 

29.31 

28,96 

28.96 

28.88 

28.79 

28. 88 

28.71 

7 

29.34 

29.08 

29.08 

28.91 

28. 82 

28.91 

29.00 

8 

29.34 

29.00 

29.00 

28.82 

28.82 

28. 82 

29. 00 

Average 

29.34 

29.05 

29.04 

28.88 

28.83 

28. 88 

29.06 

Batt 1 Chge 

12.76 

12 . 13 

12.43 

13.22 

12.44 

12.61 

15. 51 

2 Share 

11.68 

12,45 

11.42 

12 . 15 

12.42 

12.08 

13.54 

3 (%) 

12.24 

13.67 

12.48 

13, 04 

12,01 

13.13 

14. 13 

4 

11.99 

12.50 

11.76 

12.19 

12. 06 

12.35 

13. 97 

5 

12.84 

11.52 

13,24 

12. 07 

11.88 

12.02 

14.32 

G 

12.35 

13.20 

14.32 

13.90 

15. 52 

14.41 

- 

7 

12.90 

12.81 

12.97 

12.36 

12. 03 

12.34 

14.30 

8 

12.24 

11.72 

11,38 

11.05 

10. 74 

11.06 

13. 14 

Batt 1 Lof-d 

12.60 

11.35 

11.80 

10. 87 

10.97 

11.48 

12.84 

2 Sluxre 

12.70 

13.99 

13.34 

14.40 

14.63 

13. 95 

15.60 

3(%) 

12.67 

14.38 

13.74 

14.54 

14. 67 

14.13 

15,41 

4 

12.44 

12.99 

12.48 

13.17 

13.42 

13.37 

14.71 

5 

12.34 

11.58 

12.36 

12.02 

12.20 

12.25 

13.69 

a ’ . 1 

12.70 

11.30 

11.56 

10.42 

9.22 

10.29 


7 

12.47 

12.35 

12.70 

12.66 

12. S3 

12.50 

1 o 

11.03 

1 7 '> 

8 

12.04 ! 

12, "06 

12, 02 

xl. 9x 

xzrrtrO 

- — — — 


Batt - 1 Temp 

21,46 

21.34 

21. 94 

22.03 

21.06 ■ 

20.26 1 

21.47 

2 in 

20.25 

21.44 

19.94 

20.46 

20.76 

19.57 

19. 90 

3 (OC) 

4 

18.60 

19.18 

17.86 I 

18.05 

18.09 

17.38 

17.79 

20.83 

20.91 

20.36 ^ 

20.20 

20.21 

20.14 

20.37 

5 

24.98 

22,31 

27.27 

23.04 

22.35 

21.87 

22. 64 

6 

24.26 

23.01 

27.28 

24.38 

24. 71 

23.10 

20.49 

7 

24.71 

23.62 

26.32 

24. 10 

22,74 

22.03 

22.90 

8 

23.63 

22.71 

24.41 

23.01 

21.80 

21.37 

22.40 

Average 

22.3<4 

21.81 

23.17 

21.91 

21. 47 

20.72 

21. 00 

S/C Keg Bus P^vr. (W) 

* 

185.0 

149.3 

164.57 

167.03 

149. 81 

146. 12 

Comp Load Pwr. (W') 

* 

41.2 

24.8 

24. 8 

17.64 

17.64 

17.64 

P/L Reg Bus Pwr. {\V) 

+ 

9.6 

9.8 

9. 59 

9. 84 

10.82 

11.81 

C/D Ratio 

1.15 

1.10 

1. 11 

1.23 

1.25 

1/21 

1.15 

Total Charge (A-M) 

271.9 

267,55 

223. 46 

256.44 

262.53 

259. 02 

239.11 

Total Discharge (A-M) 

237.2 

244.33 

201.45 

208.58 

209.30 

213.84 

207.47 

Solar Array (A-M) 

1106 

981 

1003 

933 

903 

887 

892 

S. A. Peak I (Amp) 

16.05 

14,67 

14.43 

13.96 

13.49 

13.49 

13.41 

Midday Array 1 (Amp) 


13.88 

13.72 

13.25 

13.10 

12.94 

12.78 

Sun Angle (Deg) 


-1.22 

8.3d 

1.2 

-2.2 

“2, 4 

0.3 

Max n Pad Temp (°C) 


59,60 

63.20 

59.60 

58.40 

58,40 

58.40 

Min R Pad Temp (°C) 


-38,00 

-35.00 

-36.20 

-38.00 

-38.67 

-38. 00 

Max L Pad Temp (°C) 


56.92 

62.15 

57.69 

56.92 

57.69 

56.92 

Min L Pad Temp (°C) 

■ ■ ■ ■■■ * ■ , ■ : 

-45.00 

-42.14 

-43.57 

-45.71 

-46.43 

-45. 71 


* Data not processed and unavailable 
*’*'Bat 6 was turned off in orbit 7601 for a restoration cycle 
+Average of batteries on line 
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Table 3-2. Lajidsat-2 Power Subsystem Analog relemetr^ 
(Average Value for Data Received in NBTR Playback) 


Description 


Balt 1 Disc I 


Balt 1 Chg I 
2 

3 

4 


Batt 1 Volt 
2 

3 

4 

5 

6 

7 

8 

Batt 1 Temp 
2 

3 

4 

5 

6 

7 

8 

Rt. Pad Temp 
Rt. Pad VM 
Rt. Pad VN 


Lt. Pad VF 
Lt, Pad VG 
S/C UR Bus V 
S/C RG Bus V 
Aux Reg AV 
Aux Reg BV 
Solar I 

S/C RG Bus r 
PC Mod T1 
PC Mod T2 
P/L RG Bus V 
P/L UR Bus V 
PAuxAV 
P Aux BV 
PR Mod TX 
PRiModT2 
Fuse Blow V 
Shunt I I 

2 

4 


P/L RG Bus I 


Major Frames 




Unit 

50 

Amp 

1.01 

1.01 

1.00 

1.00 

0.90 

1.02 

1.00 

0.97 

Amp 

0.47 

0.43 

0.45 

0.44 

0.47 

0.49 

0.47 

0.45 

VDC 

31.50 

31.48 

31.49 

31.49 

31.50 
31.49 
31. 52 
31.49 

DGC 

21.59 
20.53 
18.80 
20,90 
25. 16 
24. 37 
24.83 
23.75 

DGC 

28. 96 

VDC 

33.72 

VDC 

33.46 

UUQ — 

2u, Ub 

VDC 

34.40 

VDC 1 

34.48 

VDC 

31.73 

VDC 

24, 57 

VDC 

23.36 

VDC 

23. 37 ' 

Amp 

14.81 

Amp 

7.23 

DGC 

21.67 

DGC 

20.44 

VDC 

24.61 

VDC 

31.85 

VDC 

23.47 

VDC 

23.46 

DGC 

20.84 

DGC 

22.13 

VDC 

24.48 

Amp 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Amp 

0.38 


* Battery d was turned off in orbit 7601 for a restoration cvelc 





























SECTION 4 


r 


attitude CONTROL SUBSYSTEM (ACS) j 

Laiiclsat-2’s Attitude Control System performed normally since launch and has consistently maintained j 

correct spacecraft attitude, ^ 

, . . i 

Low pressure in the Forward Scanner resulting from a pre-launch leak has had no effect on the ACS | 

Subsystem’s perfonnance. , ' 

The program implemented in September 1975 to minimize spacecraft groimd track drift by controlling i 

Pitch gating was continued during this quarter. Table 4-1 summarizes the Pitch Position Bias mode sc- ^ ' 

quences implemented this quarter^ as part of this program, and Figure 2-1 in Section 2 shows the effects 
of Pitch gating control on the spacecraft’s orbital ground track drift. 

As a result of the ground track drift maintenance program, Freon Useable Impulse declined at a lower 

rate as shown in Figures 4-1 and 4-2, t 

I 

BMP2 commanded into operation shortl5? after ACS acquisition as the primary control of the Yaw sul)- 

system has fimctioned normally. . 

Both Solar Array Drives (SAD) performed normal^ and maintained proper solar panel alignment with the 
sun line during satellite da 3 ^ Motor voltages and temperatures ai'C within specifications. 

Typically, flywheel duty cycles have averaged seven percent of less. Pitch and Yaw flywheel speeds 

have averaged less than -150 PPM while the Roll Flywheels have averaged +760 RPM. am transient , ' 

response due to dual scanner mode operation has been normal. ' 

Tables 4-2, 4-3 and 4-4 show t3Tical telemetrjr for temperatures and pressures- voltages and currents : 

and attitude errors and driver duty cycles as obtained fi’om SCEST program averages. 













AVERAGE GATES/DAY WEEKUYTOTAt- 


Fitviu’c 4-1. 


' > PfTCH 



I.andsat-2 Oatijig Fx’oqucncy vs Time 


CUMULATIVE GATES 







Function 


U] 


1084 RMP I Gyro TempGratui'e DGC 

1094 RMP 2 Gyro Temperature JDGC 

1222 SAD IIT MTR HSNG Tettip. | DGC 

1242 SAD LT MTR IISNG Temp. DGC 

1223 SAD RT MTU VVNDNG Temp. DGC 

1243 SAD LT MTR WNDNG Temp. DGC 

1228 SAD RT HSG Pressure PSI 

1246 SAD LT IISG Pressure PSI 

1007 FWD Seanuer MTR Temp. iCGC 

1010 Rear Scaimer MTR Temp. DGC 

1003 FWD Scanner Pressure PSI 

1012 Rear Scanner Pressure PSI 

1212 Gas Tanlc Pressure PSI 

1210 Gas Tanlc Temperature DGC 

1213 Manifold Pressvire PSI 

1211 Manifold, Temperature DGC 

1059 CLG Power Supply Cai’d Temp DGC 

1260 THOl EBP DGC 

1261 TH02 EBP DGC 

1262 TH03 EBP DGC 

1263 THOl STS DGC 

1264 TII02 STS DGC 

1265 TH03 STS DGC 

1266 TII04 STS DGC 

1267 TII05 STS DGC 

1224 SAD R FSST DGC 

1244 SAD L FSST DGC 


Landsat-2 Subsystem Temperature ajid Pressure Averages 





Orbits 




mm 

2532 

5102 

6362 

6761 

7210 

7641 

19.33(11 

21.02 

22.69 

22.71 

22. 75 

22.69 

22.45 

74.00 

74.00 

74.26 

74.34 

74.39 

74.39 

74.45 

19.50 

22.23 

22.98 

23.88 

24.24 

23,96 

23.62 

26.87 

27.54 " 

“ 29.79 

29.36 

29,26 

28. 96 

28.94 

21.76 

24.23 

24.36 

25.62 

26.20 

25. 84 

25.23 

30.23 

30.32 

32. 83 

32. 10 

31. 97 

31.71 

31. 68 

7.26 

7.25 

7.18 

7.13 

7.13 

7. 13 

7.13 

7.28 

7.27 

7.21 

7.15 

7.11 

7.04 

7.02 

22.07 

** 22.25 

23.80 

23.94 

23. 73 

23.49 

23. 39 

! 24.19 

23.62 

25. 04 

24.75 

24. 85 

24.73 

24. 59 

9. 59(^) 

D 

D 

D 

D 

D 

D 

6.21 

6. 00 

5.62 i 

5,46 

5. 46 

5.36 

5.35 

il948. 0 

1672.12 

1517.04 

1432.58 

1430.44 

1405. 77 

1381. 12 

20.66 

22.33 

24.25 

24.01 

24. 07 

23.99 

23.75 

53.98 

54.83 

54.56 

55.00 

54.82 

55.44 

54.78 

19.18 

20.50 

22.59 

22.41 

22.41 

22.07 

21.91 

39.00 

39.52 

41.47 

41. 19 

41.02 

40.72 

40. 71 

24. 29 

25.01 

27.21 

26.76 

26.65 

26.37 

26.43 

20.29 

21.36 

23.25 

23.14 

23.06 

22. 77 

22.79 

18.29 

20.05 

21.46 

21. 59 

21.78 

21.48 

21.34 

6.54 

-6.22 

0.52 

-2.58 

-3. 09 

-3. 83 

-2. 62 

D 1 

D 

D 

D 

D 


D 

8.46 

-.48 

8.67 

5.49 

4.17 

3. 31 

5.75 

-2.78 

-9.65 

-3. 26 

-4.21 

-4. 32 

-4. 97 

-3. 63 

9,62 

-2.64 i 

5.57 

1.97 

1.19 

. 06 

2.20 

35. 00 

36.57 

35.81 

39. 80 

42.48 

42. 72 

40. 86 

50. 00 

1 

46.29 

49.13 

48.65 

51. 77 

51.43 

51. 71 













Tabic 4- 


Landsat-2 ACS Voltages and Currents 


Function 


iOBl ILMP 1 MTU \ oltH 
1082 ,RMP 1 MTK Current 
1080 RMP 1 Supply Volts 
1001 RMP 2 MTR Volts 
1092 RMP 2 MTR Current 
1090 RMP 2 Supply Volts 

1220 SAD RT MTR WNDNO Volts 

I 

1240 SAD LT MTR WNDNG Volts 
1227 SAD RT -15 VDC Conv 
1247 SAD LT -15 VDC Conv 

1056 CLB i 6 VDC 
1055 CLB i 10 VDC 

1057 CLB Power Supply Volts 


OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

29. 92 

29. 87 

0.10 

0.10 

-23. 59 

-23.59 

-4.47 

-4.37 

-4.72 

-4. 66 

15.16 

15.13 

15.21 

15.21 

2.38 

2.38 

2.92 

2.92 

2.96 

2.96 


Table 4-4. Landsat-2 ACS Attitude Errors and Driver Dufy Cycles 



! 

Function 

Units 



1041 Pitch Fine Error 

DEG 



1043 Pitch Flywheel Speed 

RPM 


— 

1038 Pitch Mtr Drvr CCW 

PCT 

: 


iU.jii l-'ILcll *\UV Ui vi C\\ 

1030 Roll Fine Eri'or 

DEG 



1027 Roll Rear Hywhoel SPD 

RPM 



1026 Roll Fwd Flywheel SPD 

RPJi 



1022 Roll Rear Mtr Drvr CCW 

PCT 



1025 UoU Hear Mtr Drvr CW 

PCT 

i ■ j 


1023 Roll nvd Mtr Drvr CCW 

PCT 

i 


1024 Roll Fwd Mtr Drvr CW 

PCT 

j 


1035 Yaw Tach 

RPM 

( 


1033 Yaw Mtr Drvr C W 

PCT 

J 


1034 Yaw Mtr Drvr CCW 

PCT 



1221 SAD Right Tach 

D/M 



1241 SA D Left Tach 

D/M 


25112 


-0, 14 
-198.41 
7.. Id 



- 0 . 09 
739. 75 
725. 23 
.39 
5.47 
..37 
4.74 
-41. 57 
1.77 
1,72 
3.38 
3. 03 


'S 
















SECTION 5 

COMMAND/CLOCK SUBSYSTEM (CMD) 


The CMD Subsystem operated nominally in this report period. 

Figure 5-1 shows the history of the S/C clock drift since launch. Figure 5-2 shows the cumulative clock 
chTft, 6, 5 seconds in 18 months, and Figure 5-3 gives drift rate of the S/C clock, an average of 0. 82 MS/ 
orbit. The clock of Landsat-2 drifts in opposite direction from the clock of Landsat-1. 

Table 5^1 shows typical telemetry values since launch. All are nominal. 



Figure 5-1. Landsat-2 Drift History 




Pri. Power Supply Temp 
Hed Power Supply Temp 
Pri, Ose. Temp 
Red Osc, Temp 
PrL Ose, Output 
Red. Osc. Output 
100 Kll7. 

10 KHz 
d.SKHz 
4()U Hz 

Prl. +-1\ Power Supply 
Red- +*1V Power Supply 


— i^n. -ruv ouppiy 

Red. +GV Power Supply 
Pri, - GV Power Supply i 
Red. ^ GV Power Supply 
Pri, - 20V Power Supply 
Red - 22V Power Supply 
Pn. - 2G\ Power Supply 
Red - 29 Power Supply 
CIHAV-12V 
CirB-12V 
CUVA~5V 
CH-B-5V 
CIL- A Temp 
Cir B Temp 
Receiver RF-A Temp 
Receiver R F-B Tenip 
B MOD A Temp 
D MOD B Temp 
Receiver A A tX? 

Receiver B ADC 
Amp. A Output 
Arnp. B Output 
Frcci. Shift Key A Out 
Fret]. Sliift Key B Out 
Amp, A Output 
Amp, B Output 
D MOD A -15 V 
D MOD B - 13V 
Regulator A - lOV 
Regulator B - UA 
ECAM Mem. Tiitp 
ECAM I^vr Spply Temp 


Not available due to proeesamg problem ^ MX 710 
OFF 


REPRODUCIBILITY OF T 
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SECTION 6 

TELEMETHY SUBSYSTEM (TLM) 

The TLM has operated nominally in this report period. 

Table 6-1 shows typical telemetry values since launch. All ai'e nominal except for functions 1264 (Thermal 
Siiield 5 Temperature), 4002 (MMCA Board 2 Temperature), and 13200 (APU 24 Volt Input), which wore 
defective before launch. Verification of these functions is acceptable by adjacent temperature and down- 
stream voltage measurements respectively. 

The memory section of the telemetry matrix remains in the 0. 0 mode. 

Table 6-1, Landsat-2 TMP Telemetry Values 


I'unc. 



Orbit 1 

No. 

Function Name 

Unit 

35 

2467 

5091 

0362 

6761 

7210 

7641 

9001 

Memory Sequencer A Converter 

VDC 

4.45 

4.45 

4.45 

4.45 

4.45 

4.45 

4.45 

9002 

Memory Sequencer B Converter 

VDC 



** 

++ 


** 


9003 

Memory Sequencer Temp 

°c 

20.00 

20.77 

21.37 

20. 87 

19.79 

19.57 

20.46 

9004 

Formatter A Converter 

VDC 

4. 52 

4.51 

4,52 

4. 51 

4.52 

4, 51 

4.50 

9005 

Fomiater B Converter 

VDC 







** 

9006 

Dig. Mux A Converter 

VDC 

4.22 

4.22 

4.22 

4.22 

4. 22 

4.21 

4.21 

9007 

Dig. Mux B Converter 

VDC 


** 



** 

** 


9008 

Formatter/Dig Mux Temp 

°C 

25,00 


27.80 

24.75 

24.41 

23. 54 

22.51 

9009 

Analog Mux A Converter 

VDC 

4,02 

4.05 

4.05 

4.05 

4.05 

4.05 

4.05 

901Q 

Analog Mux B Converter 

VDC 

** 



** 



** 

9011 

9012 

A/D Converter A Voltage 
A/D Converter B Voltage 

VDC 

VDC 

4.02 

4,02 

4.03 

4. 04 

4. 03 
** 

i, 03 -1 

4. 0-i 

9013 

1 

Analog Mux, A/D Con v. Temp 

^C 

25.00 

24. 91 

27.83 

25.68 

24.79 

24. 61 

25,00 

9014 

Preregulator A Voltage 

VDC 

4.00 ! 

4.00 

4.00 

4.00 

4.00 ! 

4. 00 ' 

4.00 

9015 

Preregulator B Voltage 

VDC 




** 



** 

9016 

Beprogrammer Temp 

°C 

22.50 ^ 

22.27 

24.74 

22.30 

22.26 

21. S3 

21.89 

9017 

Memory A Converter 

VDC 

4.45 : 

4.45 

4.45 

4,45 

4,45 

4.45 j 

4.45 

9018 

Memory A Temp 

^C 

17. 50 

17.33 

17, 17 

16. 92 

15.75 

15,96 

15. 62 

9019 

Memory B Converter 

VDC 




** 

5|:+. 

** 


9020 

MemGiy>" B Temp 

°C 

17.50 

17, 28 

17,41 

17. 29 

16.71 

16.49 

17.45 

9100 

Reflected Power (Xmtr A) 

dBm 

18.29 

13.68 

14.18 

13.83 

13. 76 

13.76 

13.88 

9101 

Xmtr A-20 VDC 

VDC 

3.80 

3.98 

3.97 

3.97 

3.97 

■■ 3. 97 1 

3.97 

9103 

Xmtr A Temp 

°C 

27.73 

20.97 

26.40 

21. 51 

20.89 

20. 80 

21.06 

9104 

Xmtr B Temp 

°C 

+ 

22.07 

27.74 

22.60 

21.98 

21. 86 

22. 13 

9105 

Xmtr A Power Output 

dBm 

27.73 

26,19 

26,29 

26.19 

26.19 

26. 19 

26.19 

9106 

Xmtr B Pow’er Output 

dBm 





*st: 

i 



* Not available due software 
** Not turned on since Prelaunch 


















SECTION 7 


ORBIT ADJUST SUBSYSTEM (GAS) 

The Orbit Adjust Subsystem on Landsat-2 has been fired ten times since launch, 6 times using' the -X 
thrustei and 4 times using the +X thruster. One firing of the -X and +X thruster each was for alignment tests 
Three +X firings and two -X firings were made to phase the satellite with Lajidsat-1 to obtain a combined 
nine day ground track repeat pattern. Three -X firuigs were for orbit maintenance. 

No firing of the OAS was made during this report period (See Section 2 also). 

The Subsystem activity since launch is summainzed in Table 7-1. A total of 6,87 lbs. of hydrazine has 
been expended so far from the pre-launch load of 67 lbs. 

The OAS telemetry has consistently shown normal pressure temperature parameters. A sampling of the 
same is given in Table 7-2, The variations in the thrust chamber temperatures in Table 7-2 are consistent 
with the variations in sun intensity and sun angle. 

Table 7-1. Landsat-2 Orbit Adjust Summazy 


Orbit 

Orbit 

Adjust 

No. 

Ignition 

Epoch 

Burn 

Duration 

(Seconds) 

+Aa 

(Meters) 

Engine 
Performance 
Efficiency % 

FuelJ- 

Used 

(Lbs) 

Tank 

Pressure 

(PSIA) 

Tank 

Temperature 

(°F) 

Thruster 

Axis 

32 

1 

25 J an 7 ,5 
00 34 00.8 

4.8 

39 

104.3 

0,02 

539.96 

72.0 

-X 

71 

2 

27 Jan 75 
19 57 00. 8 

4.8 

-36 

90.1 

0.02 

547.46,. 

73.5 


79 

3 

28 Jan 75 
09 49 00. 8 

420.0 

3455 

107.0 

1.62 

547.46 

73.5 

-X 

86 

4 

28 Jan 75 
— 1 ^ on s 

420.0 

3233 

107.0 

1.51 

502.46 

73.5 

-X 

163 

5 

wX XO O 

3 Feb 75 
10 36 00. 8 

420.0 

-2974 

97.0 

1.42 

468.75 

75.0 

+x 

191 

6 

5 Feb 75 
10 51 00, 8 

360.0 

-2421 

97.5 

1.15 

438.71 

75.0 

+x 

212 

7 

6 Feb 75 
22 31 00.8 

308.8 

-2009 

98. 6 

0.95 

416.21 

75.0 

+x 

880 

8 

26 Mar 75 
21 44 00, 8 

12.8 

82 

107.6 

0.04 

397.47 

70.5 

-X 

1632 

9 

19 May 75 
18 54 00. 8 

! 24.0 

+154 

107.6 

0.07 

401.21 

73.5 

-X 

2958 

10 

22 Aug 75 
22 11 58.8 

22.0 

146 

110.3 

0.07 

1 

1 

404.96 

73.5 

-X 


^ Initial Fuel Capacity - 67 lb s . 
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Table 


p-2. Landsat-2 OAS Telemetry Values 


Function 




Orbit 

No. 

Name 

Units 


50 

2532 

5102 

6362 

^ ~ ^ 

6761 

7210 

7641 

2001 

Prop. Tank Temp. 

>C 


23.03 

23,05 

23.89 

23. C5 

22.63 

22.22 

22. 22 

2003 

Thrust Chamber No. 1 
(-X) Temp. * 

°C 


24. 84 

30.14 

25, 12 

29.18 

30.93 

30. 90 

28,57 

2004 

Thrust Chamber No, 2 
F«) Temp, * 

“C 


37.34 

38.41 

38, 55 

39.50 

39. 54 

39.12 

39.29 

2005 

Thrust Chamber No. 3 
(-Y) Temp. * 

°c 


17.22 

34. 20 

46.35 

36 . 53 

33.97 

33.61 

34, 82 

2006 

Line Pressure 

psia 

c 

45.60 

404. 97 

413.25 
— J 

414. 12 

414.17 
- i 

414.08 

415. 39 


*Widespread of temperature is due to nozzle locatio 
Typical orbital range is from 19 to 59 DGC. 


ns and satellite day /night transitions relative lo data averaged^ 


SECTION 8 

MAGNETIC MOMENT COMPENSATING ASSEI\IBLY (I\rMCA) 

The Spacecraft was corrected for unbalanced magnetic moments in Orbits 293 and 321 as reported 
earlier. These adjustments were made on the pitch magnetic rod of the ^IMCA. 

No adjustment to the MMCA dipoles was made during iliis report period. 

Orbital averages of jMMCA telemetry hmetions for selected orbits are given in Table S~l, 


Table 8-1. Landsat-2 Mj\ICA Teleinetiy Values 


Function 

Name 

Units 

Orbit 

50 

2532 

5102 

6362 

6761 

7210 

7641 

4001 

A1 Boax’d Temp 


20.56 

19.82 

19.47 

19.41 

19.35 

19.22 

19.20 

4002 

A2 Board Temp 

oc 

* 

* 

* 

* 



-t 

4003 

Hall Current 


3.40 

3.40 

3,40 

3.40 

3.40 

3.40 

3.40 

4004 

Yaw FliLx Density 

TMV 

3. 05 

3.07 

3.07 

3.06 

3.07 

3. 07 

3. 07 

4005 

Pitch Flux Density 

TMV 

3.15 

2. 90 

2,90 

2.90 

2.90 

2.90 

2.90 

4006 

Boll FliLx Density 

TIVW 

2.99 

2.98 

2.97 

2.97 

2. 97 

2. 97 

2.97 


^Defective Telemetry Function (Pre- Launch) 
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SECTION 9 


UNIFIED S-BAND/PREMODULATION PROCESSOR (USB/PMP) 


The USB Subsystem has operated nominally in this report period. 

Table 9~1 shows telemetry values since launch. All are nominal. The transmitter has maintained a 
steady indicated power output of about 1.4 watts since launch. Figure 9-1 shows AGC readings of Gold- 
stone for a constant position in space. The scatter of data points reflect variations in the ground station 
calibration and readout. 


Table 9-1. Landsat-2 USB/PMP Telemetry Values 



ORBITS 

No. 

Function 

Njime 

Units 

T/V (20° C) 

15 

: 2462 

5091 

6362 

6761 

7210 

7641 

11001 

USB Revr AGC 

DBM 

NA 

-112.72 

-128.8 

-124.29 

-131,50 

-128.46 

-123. 39 

-122., 37 

11002 

USB Xmtr IVr 

WTS 

1.40 

1.36 

1.43 

1.38 

1.37 

1.37 

1.40 

1. 37 

11003 

USB Rcyr Error 

KHz 

,NA, 

-2.15 

-4. 64 

“2.97 

-4.05 

-3.41 

-3. 96 

-4, 30 

11001 

USB Xpond Temp 

DGC 

22.93 

25.88 

24.37 

27.49 

24.60 

24.46 

24.44 

24. 12 

11005 

USB Xpond Press 

PSI 

16.99 

17.08 

16.74 

1G.49 

16.19 

16.06 

15.95 

15.94 

11007 

USB Xmtr A -15V 

VUC 

2.35 

2. 36 

F 

F 

F 

F 

F 

F 

11008 

USB Xmtr B -15V 

VDC 

2.39 

F 

2.40 

2,42 

2.40 

2. 39 

2.45 

2.39 

11009 

USB Range -15V 

VDC 

2.07 

*^.07 

^ 2.07 . 

2.00 

2.05 

2.05 

2,05 ‘ 

2. 05 

11101 

PMP P\vr A Volt 

VDC 

-15.22 

-15.10 

F 

F 

F 

F 

I’ 

F 

11102 

PMP Pwr B Volt 

VDC 

-15.07 

F 

-15.02 

-14. 99 

lu.Ol 

-14.99 

-14.98 

-14. 99 

11103 

PMP Temp A 

DGC 

NA 

37.30 

29.12 

34.67 

29.61 

28. 77 

28.52 ' 

28, 36 

11104 

PMP Temp B 

DGC 

NA 

28.34 

30. 57 

36.08 

31.03 

30. 39 

30.19 1 

29. 62 


r Unit OFF in this i >cX‘iod. 



Figure 9-1. USB (Link 4) AGC Readings at Goldstone with 30* Antenna, Landsat-2 


SECTION 10 


ELECTRICAL INTERFACE SUBSYSTEM (EIS) 

LANDSAT-2 

The Aiixiliary Processing Unit (APU) consisting of Search Track Data, Time Code Data, and Back-up Timers 
operated satisfactorily throughout this report period. Telemetry for the APU is shown in Table 10-1. 

■ ' i 

Table 10-1. Landsat-2 APU Telemetx'y Functions 


Fimction 

Description 

Unit 

Orbit 

21 

2532 

5102 

6362 

6761 

7210 

7641 

13200 

APU, -24.5VDC 

TM 

* 

♦ 


* 

* 

* 

* 

13201 

APU, -12 Volts 

TMV 

2,42 

2.45 

2.45 

2.45 

2.45 

2,45 

2.45 

13202 

APU Temp 

. DGC 

27.44 

26.60 

27.70 

26.37 

26.27 

26.17 

26.21 


* Defective Telemetry (Prelaunch) 


The Power Switching Module (PSM) containing the switching relays for power to the OAS, MSS, WBVTR 
No. 1 and No. 2, RBV and PRM, functioned normally. During this report period, the MSS as well as 
WBVTR No, 2 power circuits, have been operated on a regular basis. RBV power circuits have been operated 
during the periodic tests on 1, 2 and 3 March 1976, 

The Interface Switching Module performed all switchings normally during this report period. 


LS-2 


10 - 1/2 



SECTION 11 

THERMAL SUBSYSTEM (THM) 


The Thermal Control Subsystem on Landsat-2 has provided excellent temperature control of all space- 
craft equipments since launch, 

Table 11-1 gives average subsystem telemetry values for several representative orbits during the last 
eighteen months of operation of Landsat-2, Average temperatures of the sensory ring bays are plotted 
in Figure 11-1. 

During this report period, the sun intensity varied foom 0,989 to 0. 969 of the mean value and the average 
spaceci*aft temperatures remained more or less constant. However, temperatures are expected to in- 
crease in the on-coming period of higher sun intensity. 

During orbit 6735 (17 May 1976) the compensation load configuration was switched from 3, 4, 8 ON to 
2, 3, 6 ON. This was done to reduce the temperature gradient among batteries, A history of compensation 
load switchings since laxmch is given in Table 11-2, 


Table 11-1. Landsat-2 Thermal Subsystem Analog Telemetry (Average Value for Frames of 

Data Received in NBTR Playback) 


1 

FiinctJon 

No. 

Functi-jii 

DfticripUim 

Unit 

OrhltH 1 

21 

2532 

5102 

6362 

6761 

7210 

7641 

7001 

THM THOl STl 

DGC 

19.40 

19. 59 

19. 97 

19,44 


l«.5-| 

IH.O:} 

7002 

THMTn02SnO 

mic 

17. IH 

IH, 05 

17.47 

17.87 

17,18 

17. 71 

' 17.21 

7003 

'J'HM Tmi3 S71 

DOC 

IR. 73 

19. 49 

18. oO 

18.77 

18. 30 

1H.62 

17. 73 

7004 

THM THIO TCn 

DOT 

19. 3R 

19. 01 

19.31 

18, .50 

18.76 

IS. 68 

18. 64 

7005 

THM THO-l STl 

DOC 

17. 19 

17. 92 

16, 76 

17.19 

17. 12 

17.54 

16, 30 

7006 

THM TH05 SBO 

mic 

17.12 

17.46 

16. 6H 

17.07 

16. 83 

17. 01 

16, 52 

7007 

OA-X 'Hiruster 

LOC 

19.66 

20. 58 

19. 65 

20.01 

20. -10 

20. 29 

20. 02 

7008 

THM THOG-STO 

DGC 

11. 7S 

14. 77 

13. 94 

U. 14 

14. 00 

11. 03 

13.78 

7000 

THM THOG SBI 

DU.C 

19. IS 

1C. 18 

18. -11 

18.49 

18.2s 

18. 24 

18.06 

7010 

THM TH07 STl 

DGC 

18. OH 

18.26 

17.4-1 

17.r>4 

17. 85 

17, S4 

17, 56 

7011 

THM TH08 STO 

DGC 

19.34 

20.22 

19.23 

19.65 

20.12 

20. 03 

19.74 

7012 

THMTH09SBI 

DGC 

21.44 

21. 80 

20.93 

20,75 

*20. 91 

20.80 

20.68 

7013 

THM THIO SBO 

poe 

ia.58 

18.56 

18.39 

18.13 

IS. 17 

18. 10 

18, 05 

7014 

THM THll STl 

DGC 

•21.65 

21, 13 

21. 93 

20.04 

20,73 

20. 58 

20.61 

7015 

THM TH12 SBO 

DGC. 

23.93 

22. 13 

21.6H 

23.29 

•21.82 

21.79 

21.s:i 

7016 

THM TH13 STl 

DGC 

22. *21 

20.51 

23.62 

20.66 

20. 35 

20. 19 

20.24 

7017 

RBV Beam Cti* Ln 

DGC 

*20. 38 

20. 33 

19.92 

19. 16 

19.21 

19. 07 

19. 09 

7018 

THM TH14 STO 

DGC 

24, 12 

21.29 

26.43 

21.99 

21. 24 

21.09 

21.40 

7019 

NBR Rad Outbd W 

DGC 

2.72 

3. 26 

2. 93 

2.85 

2.56 

2.48 

2,31 

7020 

THMTmSSBI 

DGC 

23,07 

21. 13 

25.56 

21.91 

20.83 

20. 52 

20,11 

7021 

THM THI6 STl 

DGC 

23.26 

22. 29 

25. 16 

22.79 

21.47 

21.20 

•21.07 

7022 

THM TH17 SBI 

DGC 

21.77 

21. *22 

23.71 

21.79 

20. 15 

20. 03 

20.21 

7023 

THM TH18 SBO 

DGC 

21.67 

21.49 

23.36 

22.12 

20. 90 

20, S2 

21. 30 

7030 

THM TH03 Bur 

DGC 

15. 50 

16. 2H 

15.14 

15.81 

15.8*2 

16. 19 

15.21 

7033 

THM TH12 Bur 

DGC 

23. 05 

21.70 

24,59 

22.00 

21.58 

21.0*J 

21.14 

7035 

THM THIS Bur 

DGC 

19. 53 

19. 32 

20,39 

19.50 

18.90 

18,80 

19. 0.5 

7M0 

THM THOl tCB 

DGC 

19.42 

19. 78 

19.72 

19,58 

18.89 

19, 01 

IH. 82 

70-11 

THM TH02 TCB 

DGC 

17 . 55 

18. 02 

17.39 

17.74 

17.33 

17.49 

17.06 

7(M2 

THM TH03 TCB 

DGC 

16. 85 

18. 23 

16.32 

17.-10 

17, 69 

18.59 

16. 37 

7043 

THM TH04 TCB 

DGC 

19.90 

2o:o5 

19.33 

19.73 

19.61 

19. 82 

19.21 

7044 

THM TH03 TCB 

DGC 

16.42 

16.21 

15.75 

15. 94 

15.73 

15. 75 

15,47 

70-15 

THM TH07 TCB 

DGC 

17,76 

18, 12 

17,33 

17.52 

17.97 

1S.0D 

17.64 

70-16 

THM TH09 TCB 

DGC 

19.30 

19.31 

18.81 

18.71 

.18.81 

18. 69 

18.83 

7048 

THM TMll TCB 

DGC 

23. 27 

22.45 

23.74 

22.25 

22. 17 

22. 06 

2*2, 07 

70-19 

THM TH12 TCB 

DGC 

‘23.0-1 

20. U2 

23, 9-1 

20.85 

20. -19 

20.38 

20.31 

7050 

THM TH13 TCB 

DGC 

*22,89 

20. 34 

24. 67 

20,76 

20.46 

20. 35 

20,46 

7051 

THM THM TCB 

DGC 

25.07 

22. 11 

27,69 

22.92 

22. It 

21.88 

22, 22 

7052 

THM TH16 TCB 

DGC 

22.22 

21.59 

24.29 

22.32 

21,24 

•21. 24 

2 0 . 64 

7053 

THM TH17 TCB 

DGC 

23. 52 

22.79 

24.86 

23.31 

22. 05 

21.91 

*12 i 

7054 

THM THIS TCB 

DGC 

20.01 

20. 05 

20. 99 

20,83 

19.74 

19,66 

20.27 

7060 

THM Shutter By 1 

DEC 

22.54 

24,43 

26.05 

22.50 

15.51 

16,29 

ir>, 42 

7061 

THM Shutter By 2 

Kc:c 

19.34 

24, 75 

21.13 

21.82 

17.80 

16.40 

17.60 

7062 

THM Shutter By 3 

DEG 

22.75 

31.67 

11.99 

23.52 

25.26 

31.72 

12.70 

7063 

THM Shutter By 4 

DEG 

33.89 

36. 32 

33.00 

33. 16 

19 

32. 9;: 

: '.02 

7064 

THM Shutter By 5 

DEG 

7.50 

8, 67 

2.90 

2.89 

2,93 

2. 93 

2. 88 

7065 

TILM Shutter By 7 

DEG 

17.06 

22. 52 

ll.U 

13.64 

19. 82 

IB. 73 

18,98 

7067 

THM Shutter By 9 

DEG 

33,75 

38.22 

34. 12 

32.97 

34.23 

3-1.19 

33,75 

7 '^8 

THM siiutter Tij- 10 

DEG 

37.46 

34.90 

37. 09 

32.71 

33.91 

33.40 

33.32 

7069 

THM Shutter By 11 

DEG 

5*2,25. 

1 0. 16 

17.39 

8.74 

1.36 

0.50 

3.29 

7070 

THM Siutter By 12 

DEG 

61.38 

40,20 

67, 16 

48.10 

-16.44 

45.49 

15.57 

7071 

THM Shutter By 13 

DEG 

63. GO 

45.76 

74.14 

50.24 

17. 73 

46.38 

47.:55 

7072 

1‘HM Shutter By 14 

deg 

;^y.4‘i 

40.40 

72.14 

45.11 

.79.03 

37.70 

40.22 

7073 

THM Shutter By 15 

DEG 

67.79 

53.78 

62, 12 

62.35 

56. 16 

33. 70 

48.88 

7074 

THM Shutter By 16 

DEG j 

45. 20 

•13. 6S 

61.13 

49,30 

41.77 

41.43 

::6. 55 

7075 

THM Sliutter By 17 

DEG 

57. 88 

52. 10 i 

67.62 

55,58 

46.18 

44. 72 

50. 12 

7076 

THM Shutter By 18 

DEG 

40.49 

39. 32 

45,64 

44.13 

36.89 

36. 00 

40.47 

7080 

THM Q1 T Zener V 

VDC 

4 . 83 

4.85 

4.85 

4.85 

4, 85 

- 4. S.5 

4.B5 

7081 

THM Q2 T Zener \' 

VDC 

4.90 

4.90 

4.90 

4.90 

4.90 

4.90 

4,90 

7082 

THM Q3 T Zener V 

\'DC 

5,05 

5. 01 

5, 05 

5. 04 

5. 03 

5, 03 

5,04 

7083 

THM Ql S Zener V 

VDC 

4.97 

4.96 

4.96 

4,95 

4.95 

4.95 

4.95 

7084 

THM Q2 S Zener V 

VDC 

4.98 

4.98 

1.99 

4.98 

4.98 

4.98 

4,98 

7085 

THM Q3 S Zener V 

VDC 

5. 15 

5.15 

5. 15 

5.15 

5. 15 

5. 15 

5. 15 

709Q 

THM PSM Mount 

DGC i 

21.02 

21. 05 

21.71 

20.18 

19. 86 

19. 57 

19.63 

7091 

THM Ind Attitude 

DGC 1 

17.79 

17. 86 

17,21 

17.17 

16. 88 

16. 75 

16, 55 

7092 

THM RBV Radiator 

DGC 

18,01 

18,06 

16.24 

15.12 

1-4,58 

14.15 

14.-16 

7093 

THM RBVC Ctr Bm 

■DGC ■ '. ■ 

20.74 

20.82 

19.31 

18.42 

18.10 

17.92 

17.95 

7094 

THM WBV'TR Root 

DGC 

13. 77 

14.71 

15.72 

14.64 

12. 03 

11.91 

11.86 

7095 

THM WTI VTR Rad Ct 

DGC 

3.64 

4.99 

5.55 

5,21 

3.32 

3. 33 

3.24 

7096 

THM W’BVTR Strap 

DGC 

15 90 

16. 95 

17,63 

16.76 

13.61 

13.59 

13,48 

7097 

THiM \VB Mt Bay 1 

DGC 

22.91 

22.00 

22.49 

20.95 

21. 21 

21.03 

21.29 

7098 

THM AVD Mat Bay 1 

DGC - 

22.07 

19.25 

20.1-1 

18.15 

18.53 

17,94 

18.71 

7099 

THM UTJVTR SepO 

DGC 

18.03 

18.76 

18.12 

18.12 

17. 13 

17, 38 

16. 60 

7100 

THM WB\ TR Sep 17 

DGC 1 

21,83 

21.55 

2.3,51 

21.76 

19,97 

19,86 

19.96 

7101 

THMWBVTR l Cent 

DGC 1 

22.43 

23, 13 

23.78 

22,79 

13,70 

18.73 

18.59 

7102 

THAI \raVTH 2 Bay 

DGC 1 

17.34 

17.69 

17.29 

17.17 

16,55 

16.62 

16.15 

7103 

THM WBVTR 2 By 15 

DGC 1 

21.77 ! 

20. 99 

•23,87 

21,21 

19,50 

19.13 

19.11 

7104 

THM WT1VTR2 Ctr 

'DGC 

20.74 ; 

21.08 

22.34 

20.64 

17.92 

17.64 

17,73 

7105 

THM NBTR B Sep 6 

DGC '.■,.■-- 

17.82 , 

17.96 

17,36 ; 

17.30 

10. .89 

16.49 

16.61 

7106 

THM NBTR B Sep 1 

DGC ■ . ' ■■--- 

22. 11 ! 

20.70 

23.85 

20,75 

19.96 

19.67 

19.82 

7107 

THM NBTR Bm Ctr 

DGC 1 

20.32 

20. 44 

: 21,: 21 

19.58 

18. 63 

1-8.36 

18.38 

7108 

THM MSS Alount 14 

DGC : 

20.59 

19 40 

22.86 

19.87 

ia.51 

18.30 

18, 20 

7109 

THM OA •* Y 'rhruster 

DOC 

25.64 

21. 99 

27.51 

22.80 

21.76 

21.49 

21. HS 

7110 

THM MSS iraVTR Bm 

DGC ! 

16.75 

17.01 

16.21 

17.31 

13.20 

15.07 

14,97 : 

7111 

THM OA -rX Thruster 

DGC 

20.33 

10. 72 

20.43 

19.16 

19.19 

18. 87 

19.28 

7130 

THMAusPlT 

DGC 

34.18 

6.21 

29.67 

6.53 

5* 52 

71 4. 17 

■8,42 

7131 

THM A\k: P2 T 

DGC ■ j 

2.90 

2.22 

6.97 

19.96 

1M9 

0.-12 

22,95 


; ^ 

eeproducibility of t 

ORIGINAL PAGE IS POO? 


























SECTION 12 


NARROWBAND TAPE RECORDERS (NBR) 

The Narrowband Recorder Subsystem operated satisfactorily throughout the entire period, both Recorders 
alternating in Record and Playback modes with a nominal one minute overlap. 

Since launch, each Recorder has operated for a period of 6898 hours. 

Table 12-1 identifies cumulative operating hours for both Recorders by mode, and Table 12-2 gives tj^ical 
telemetry values. 


Table 12-1. NBR Operating Hours by Modes 



NBR 

On 

Off 

IIER&SSIIli 

Record 


A 

6«98 

6252 

272 

6626 

B 

6898 

6252 

272 

6626 


Table 12-2. Narrowband Tape Recorder Telemetry Values, Landsat-2 


r 

Function 


T5^plcal Telemetrj'- Values - 

Orbits 




r 

— 



3750 - 







No. 

Name 


3751 

10862 . 

15256 

17684 , 

i 9:523 

19931 

20375 

10001 

A “ Motor Cur. (ma) 











Record 

190.10 

189.20 

186.31 

192.63 

195.8 

194. 10 

187,60 

196.20 



P/B 

180.00 

178.69 

180.00 

N.A. 

N.A. 

18 G .30 

181 , S 7 

192.60 

10101 

B - Motor Cur. (ma) 











Record 

193.26 

193.04 

^ 198.95 

198,95 

* 

♦ 





P/B 

188. 18 

185.44 

i 187.89 

1 i 

202.1 

* 

* 

* 

* 

10002 

A - Pwr Sup. Cur. (ma) 











Record 

320.56 

338.20 

339.81 

343.24 

339 . 81 

337.10 

340.00 

343,20 



P/B 

535.78 

568.38 

567.75 

N.A. 

N.A. 

559.40 

562.80 

572.90 

10 10 2 

B - Pwr Sup. Cur, (ma) 











Record 

317.62 

336.05 

350. 00 

346 . 75 

‘ * 

* 

■ , t 

* 



P/B 

570.78 

553.63 

567.50 

580.51 


* 

* 


10003 

A - Rec. Temp, (DGC) 

25.47 

34.40 

- 23.60 

22 v 00 

21.20 

21.00 

23.00 

20.80 

10103 

B - Rec. Temp. (DGC) 

24 . 5.8 , 

23.41 

23.41 

23.18 

19 . 54 

18.40 

18.40 

18.40 

10004 

A ~ Supply (VDC) 

- 24.47 

- 24.44 

- 24.62 

- 24,62 

- 24.62 

- 24.60 

- 24,60 

- 24.60 

10104 

B ^ Supply (VDC) 

- 24.44 

- 24.51 

- 24.29 

- 24.57 

- 24.71 

- 24.70 

- 24.70 

- 24.70 


N.A . ” Data not available 

* - No data. out of service 









SECTION 13 


WIDEBAND TELEMETRY SUBSYSTEM (WBTS) 

The WBTS has operated nominally in this report period. 

Table 13-1 shows typical telemetry values. All are nominal. 

Figure 13-1 is the AGC history recorded at Gk)ldstone with the spacecraft successively at the same points 
in space. The scatter of data points reflect variations in the ground station calibration and readout, WBPA-2 
has been used more consistently and is presented in this Figure. Values from WBPA-1 are nearly identical 
when this power amplifier is used. 


Table 13-1. Wideband Telemetry Subsystem 


j 

i 

(1) 

Name 



T/V 

20W 

Orbit 

47 

2462 

5091 

6362 

6672 

7431 

( : ■ 

7501 

12001 

Temp TWT Coll. (DGC) 

33,6 

34.38 

35.00 

F 

F 

31.88 

32.50 

35.63 

12101 


31. 2 

30. 00 

37.14 

32.16 

31. 87 

28.75 

24,38 

26.69 

12002 

Cur. Helix (IVIA) 

3. 85 

4.29 

4,51 

F 

F 

4,05 

4.13 

4.06 

12102 


4. 56 

4.41 

4.48 

4.59 

4.68 

4.79 

4. 65 

4. 63 

12003 

Cur, Cath (MA) 

46,10 

46.04 

45.12 

F 

F 

43.00 

45,12 

45.05 

12103 


46.78 

46,42 

45.24 

46.00 

45.74 

45.85 

45.54 

44.66 

12004 

Fw(j P\vr (DBM) 

42.68 

42.83 

42.77 

F 

F 

42.41 

42,74 

42.78 

12104 

43.71 

43. 81 

43.69 

43.61 

43.70 

43.73 

43.70 

43.56 

12005 

Refl Pwr (DBM) 

27. 0 

26. 50 

26.10 

F 

F 

25. 62 

26. 30 

:^5.$5 - 1 

12105 


36.45 

37.50 

37.14 

37.08 

37.39 

37.16 

35.38 

36.50 ’ 

12227 

Con Volt Loop Stress (MHz) 

1,54 

2,14 

1.12 

F 

F 

1.71 

1.68 

1.60 

12228 


2.53 

1.51 

-0.01 

-0.22 

0.27 

0.45 

0.46 

0,41 

12229 

Temp Mod (DGC) 

19,5 

18.51 

20.88 

17.97 

17.49 

16.25 

16.42 

17.71 

12232 

415 VDC Pwr Suply (TMV) 

2.65 

2,65 

2. 65 

2.65 

2.65 

2.65 

2.55 

2.60 

12234 

-15 VDC Pwr Suply (TIVIV) 

4. 07 

4. 27 

3.94 

4, 04 

4.10 

4. 04 

4. 00 

4, 04 

12236 

45 VDC Pwr Suply (TMV) 

3.55 

3.57 

3.54 

3,51 

3. 47 

3.49 

3.45 

3.50 

12238 

-5 VDC Pwr Suply (TMV) 

4. 08 

4.20 

4.01 

4. 07 

4.08 

4,12 

4.13 

4.02 

12240 

-24 VDC Unreg Pwr (TMV) 

5.86 

6. 20 

5.66 

5. 90 

5. 93 

5.93 

5.97 

5. 91 

12242 

Temp. Inv (DGC) 

23.7 

"24. 12 

23.79 

22. 53 

22.29 

22.15 

20.98 

20.90 


NOTES; 


(1) Function numbers for WPA-1 = 120XX; for WPA-2 = 121XX 

(2) Any reading other than -14. 0 or 414, 0 Is acceptable 


F - Unit OFF in this period. 









SECTION 14 

ATTITUDE iVlEASUREMENT SENSOR (AMS) 

The AMS is a passive radiometric balance sensor which operates in the 14-16 micron IR band, AMS Tele- 
metry Values are shown in Table 14-1 . 

llie AMS was launched in the OFF mode, turned ON during Orbit 6, and has been performing normally since 
then. 

I - Table 14-1. Land sat- 2 AMS Temperature Telemetry 


Orbit Number 


1 

i 

Function 

Description 

Units 

3004 

3005 

Case Temp 1 

Assembly ^ 
Temp-2 

DGC 

DGC 



6761 

7210 

7641 

18.06 
17v 66 

17. 90 
17.45 

17. S7 
17.45 



















SECTION 15 


WIDEBAND VIDEO TAPE RECORDERS (WBVTR) 

WBVTR-1 has had limited operational use through tliis reporting period because of previously reported 
problems with one of its Record/Playback heads (Orbit 2683, 3 August 1975). Ground stations were unable 
to obtain MSS video sync loclaip because of failure of one of the 4 heads. As a result it cannot be used with 
MSS data but the NASA Data Processing Facility (NDPF) has developed a modification of their ground 
processing system so that it will perform satisfactorily with RBV data. RBV provides a synchronizing 
pulse which permits data from the bad head to be isolated and eliminated. This loss of 25% of the data is 
obscured by substituting tm adjacent prior line of data maintaining usefullness of the scene for most pur- 
poses. A sequence of RBV scenes was recorded on WBVTR-1 durii^ the fourth quarterly engineering test 
of the RBV (May 13, 1976). Sample scenes are shown in Section 16, Return Beam Vidicon. Since Orbit 
7181 on 20 June 1976 the recorder has been used regularly in tliis service recording RBV data. 

WBVTR-2 has functioned normally throughout this per iod. 

Table 15-1 gives typical telemetry values for WBVTR-1 and WBVTR-2. Tables 15-2 and 15-3 show the 
telemetry values for Record, Playback, Rewind, and Standby operational modes. 

Figure 15-1 shows tape usage for WBVTR-2. 










































WBVTR-1 

Function/rtescription 

13029 - Input P/B Voltage 

Record 

Playback 

Rewind 

Standby 

13028 - Capstan Motor Current 
Record 
Playback 
Rewind 
Standby 

13030 - Headwheel Motor Current 

Record 

Playback 

Rewind 

Standby 

13031 - Recorder Input Current 

Record 

Playback 

Rewind • ^ 

Standby 

13033 - Servo Voltage 
Record 
Playback 
Rewind 
Stancfoy 

13026 “ Capstan Motor ^peed 

Record 

Playback 

Rewind 

Standby 

13027 - HeacKvheel Motor Speed 

Record 

IHayback 

Rewind 

Standby 
















WBVTR~2 

Function/ Description 

1312J) - Input IVB Voltage 
Record 
Pla^^back 
Rewind 
Standby 

12128 - Capstan Motor Current 
Record 

‘ Playback 

Rewind 
Standby 

13130 - Headwlicel Motor Current 

Record 

Playback 

Rewind 

SRmdby 

13131 - Recorder Input Current 

Record 

Playback 

R^.wind 

Standby 

13133 “ Servo \-oitage 
Record 
Playback 
Rewind 
Standby 

13126 - Capstan Motor Speed 

Record 

Playback 

Rewind 

Standby 

13127 - Meadwheel Motor Speed 

Record 

Playback 

Rewind 

Standby 


Orbit 


T/V 31/46 2G42 


0. 0 0/0 0/0 

0.37 0.35 0.33 

0. 0 0.0 0. 0 

0. 0 0.0 0. 0 

0.33 0.33 0.37 

0. 34 0.33 0. 34 

0. 16 0.20 0. 18 

0.0 0.0 0.0 

0.47 0.47 0.47 

0.46 0.48 0.47 

0.43 0.44 0.42 

0.45 Q..43 0.43 

2.88 2.90 2.90 

3.11 3.14 3.08 

1.79 1,80 1.80 

1.18 1.51 1.48 

0. 0 0.0 0 . 0 

48.92 49.00 49.52 

0.0 0.0 0.0 

0. 0 0, 0 0. 0 

108.66 112.10 105,33 

108.38 112.10 105.33 

130.09 120.43 116.31 

0. 0 0,0 0. 0 

98.41 98.08 96. 52 

98.11 97.04 94.44 

99.95 98.6 95.48 

101.72 100.79 94.96 


4878 


5Gr>l 


6644/6649 


7207/7360 


7626/ 



0,0 

0. 34 

0.34 


0.0 

0. 0 

0,0 

0.38 

0. 34 

0.35 

0. 35 

0. 15 

0. 19 

0.0 

0.0 

0.48 

0.47 

0. 48 

0.49 

0,41 

0.44 

0.41 

0.41 

2.90 


3. 11 


1. SO 

1.84 

1.62 

1.48 

0. 0 

0. 0 

49. 43 

49.23 

0.0 

0.0 

0.0 

0,0 

105.33 

105.33 

103. 96 

104. 64 

117.68 

118.37 

0.0 

0.0 

95.48 

95. 48 

94. 44 

94, 96 

96,52 

97. 04 

96. 00 

94.44 


0.0 

0.0 

0.35 

0.32 

0.0 

0.0 

0.0 

0.0 

0.33 

0.32 

0.35 

0.33 

0.20 

0.20 

0.0 

0.0 

0.49 

0.50 

0.48 

0.50 

0.42 

0.47 

0.41 

0.49 

2.96 

2.98 

3.17 

3.11 

1. 80 

1.84 

1.62 

1.57 

0.0 

0.0 

49,43 

49.23 

0.0 

0.0 

0.0 

0.0 

105. 33 

104.64 

103.69 

103.02 

116.31 

117.68 

0.0 

0,0 

94.96 

94.44 

94.44 

94.96 

95.48 

96.52 

96.00 

99.44 


0.0 

0.34 

0.0 

0.0 


0.34 

0.34 

0.19 

0,0 


0.50 

0.48 

0.49 

0.42 


2.96 

3.08 

1.83 

1.53 


o.:o 

49,52 

b.o 

D.O 


105.33 
105. 33 
117.68 
0.0 


94.44 

94.44 

97.04 

94.44 















SECTION 16 

RETURN BEAM VIDICON 

The fourth periodic test of the RBV Suhsy 3 tem was performed on .May 12, 13, and 14, 1076. In Oiloit 6634, 
the downlink filters were configured and all RBV modes were set up. Engineering tests were executed in 
Orbit 6635. The RBV Subsystem and \VBVTR-1 were exercised in real time and playback through Orbit 6667 

I ; 

In Orbit 7181 and throughout this report period, the RBV and WBVTR-1 were used for limited operations. 

All RBV operations during this report period were nominal, and telemetry data was normal. 

Table 16-1 gives typical telemetry values for the RBV Subsystem. Tables 16-2, 16-3 and 16-4 give tele- 
metry values for Prepare, Hold, and Read modes of the three RBV cameras. 


Figures 16-1, 16-3 and 16-5 are samples of Real Time RBV im^ery taken by all three cameras during the 
test. Figures 16-2, 16-4 and 16-6 are images of the same scene played back from ^VBVTR-1. 

NOTE; One head circuit of WBVTR-1 does not operate, as previously reported (Aug. 3, 1975). The NASA 
Data Processing Facility has implemented a hardware change which fills the missing line with repeat data of 
the prior line. 


Table 16-1. RBV Telemetry Values 


Function 


Orbits ! 



T/V 







No. 

Name 

Value 

54 

2371 

5602 

665ii 

72U 

7071 

14001 

CCC Board Temp. <DgC) 

N/A 

10.65 

20.27 

20,41 

20. 09 

19. 52 

19. IT 

14002 

CCC IVr. Sup. Temp (DgC) 

N/A 

20.52 

21.46 

20.80 

21.33 

20,06 

19.81 

14003 

1 5 VDC Sup. ITMV) 

N/A 

3, 92 

3.92 

4.00 

3.92 

3.37 

3.44 

14004 

46V, -5.25VDCSup. (TMV) 

N/A 

2.92 

3.07 

3.13 

3. 05 

2.64 

2,69 

14100 ) 


g.os 

NA 

0.70 

0.70 

0.70 

0.80 

1.20 

14200 • 

VTU Output V <T^fV) 

0|93 

1. 05 

1* 

1.26 

1.22 

0, 70 

1. 15 

14300) 


1.06 

1.03 

1.27 

1. 31 

1. 18 

0.69 

1.05 

14102 1 


3.75-4.02 

3,85 

3.81 

3,82 

3.82 

3.82 

3,82 

14202 [ t 

Comb. Align Cur. (TMV) 

3.87-4.10 

3.91 

3.92 

3,3S 

3.92 

3.39 

3.92 

14302 ) 


3.80-4.05 

3.90 

3.80 

3. 83 

3.79 

3.32 

3.40 

14103 ) 


N/A 

24,24 

24. 411 

26.51 

25. 05 

22. 67 

22,41 

14203 }♦ 

F.lec Temp. (DgC) 

N/A 

19.84 

22.40 

22.05 

22,37 

20.38 

20.01 

14303 1 


N/A 

25.05 

24. 15 

26,42 

25,56 

22.63 

22,46 

14104 ] 


N/A 

23,41 

24,13 

20.28 

24.69 

22.01 

21.83 

14204 [• 

LV Pwr Sup T. (DgC) 

N/A 

ia.i4 

20,87 

20.01 

20.66 

18.59 

18.32 

14304 1 


N/A 

25. 36 

21. 12 

29,47 

25. 36 

22.45 

22. 22 

14105 ) 


3. 92-4.07 

4,O0 

3.94 

3.96 

3.93 

3.44 

3. 50 

14205 >* 

Den. Pwr. Sup. +10 VDC (TMV) 

3.93-4,10 

3.07 

3.92 

3.94 

3.95 

3. 93 

3.98 

14305 ) 


3. 95-4. 07 

4.00 

3. 95 

3.90 

4.00 

4.00 

4.00 

14106 ) 


3.65-3,80 

3. 67 

3. 59 

3.63 

3,63 

3, 16 

3.23 

14206 • j 

U V, P. S; +6V, -6. 3 VDC (TMV) 

3. 67-3. 80 

3. 6.7 

3.01 

3.62 

3.60 

3,14 

3, 19 

14306 ) 


3.65-3.77 

3.70 

3.60 

3.08 

3.68 

3.70 

3.71 

14107 ) ' 


2. 53 

2.01 

2.54 

2.61 

2,63 

2,54 ' 

2.53 

14207 

Ther. Elec. Cur. (TMV) 

2. 43 

2.49 

2.44 

2.51 

2 . r>() 

2,31 

2.31 

14307 ) 


2.52 

2.57 

2,32 

2.57 

2,32 

2,94 

2,85 

14108 ) 


1.80-3.60 

2,43 

2.48 

2.50 

2.46 

2, 19 

2,23 

14208 

VId. Fil. Cur. (TMV) 

2.55-2,75 

2.40 

2.34 

2. 36 

2.30 

2.09 

2.12 

14308 ) 


2,50-2.80 

2 . 58 

2.34 

2.51 

1 53 

■ 2.25 

2,27 

14110 ) 


2.93-.3.20 

2,93 

2.03 

2.96 

2. 9f) 

2,fl9 

2. 98 

14210 

Vid. Tgt. Volt (TMV) 

3.15-3.45 

2. 86 

2,93 

2.90 

2.U0 

2.59 

2.64 

14310 ) 


2.55-2.B0i 

2,63 

2. 50 

2.58 

^ 2. 59 

2, 26 

2.31 

14113 


■■ ■ 2.86-" ' 

2.92 

2.79 

2,81 

^ 2. 86 . 

3.51 

3.22 

14213 [* 

Vert Def V (TMV) 

3,09 

3. 15 

2,99 

3.05 

3.10 ! 

a.ofi 

3,79 

14313 ) 


3.01 

.3.59 

3.48 

3.44 

a. 50 1 

3.54 

3.U.9 

14114 


21, 99 

10.87 

20,67 

19.21 

18,91 

15.71 

10.32 

14214 * 

Vid FPT (DgC) 

21.00 

30.55 

21,14 

19.80 

irt.GG ! 

18,24 

17.77 

14314 ) 


22.66 

20,65 

21. 12 

20. 50 

20. 18 

lS,’i2 

IS. 65 

14115 


24.17 

21.04 

22,41 

21.31 

20,57 

18, 22 

17,79 

14215 * 

Foe Coil T (DgC) 

23.82 

20. 67 

22 22 

21.26 

20.75 

18, TO 

18. IG 

14315 ) 


24,47 

22 25 

23*03 

22.89 

22.04 

19.01 

19. 17 


* 14 tXX refers to Camera 1 
14 2XX refers to Camera 2 
143XX refers to Camera 3 
NA - Data not Available 
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Table 16 - 2 . Camera #1 (Blue) Telemetry (Values in TMV) 


Function 

No. 

Function 

Name 

14101 

Focus I 

14109 

Grid V 

14111 

Gath I 

14112 

Hor De£ 

14120 

+500 V 


T/V I 

Mode Value 054 


Hold 0.66 0,65 

Prep 1.71 1.68 

Read 2.83 2.80 


Prep 0.79 0, 0 0.80 

Read 2.43 2.42 2.44 

Hold 4.00 3,95 4.00 

Hold 0.38 0.38 0.40 

Read 0.84 0.83 0.85 


2371 566: 


6639ET 


Prep 3.03 

Hold o.o: 


0.01 0.00 0.00 

1.79 1.75 1.80 

3.23 3.25 3.30 

0.92 0.85 0.90 

4.05 4.05 4.10 


*No data due to slow TLM sample rate (1/16) which does not always get a sample 
for short *^on time. " i 

Table 16-3. Camera (Yellow) Telemetry (Values in TMV) 


Function 

No. 

Function 

Name 

Mode 

14201 

Focus I 

Hold 

Prep 

Read 

14209 

Grid V 

Prep 

Read 

Hold 

14211 

Cath I 

Hold 

Read 

Prep 

14212 

Hor Def 

Hold 

Prep 

Read 

14220 

+500 V 

Prep 

Read 


Orbit 

T/V 

Value 

054: 

1 2371 

5663 

6639ET 

7211 

— 

7671 


0. 

60 

1. 

60 

2. 

70 

0. 

85 

2. 

30 

4. 

10 

0. 

35 

1 . 

00 

3. 

10 

0. 

o 

o 

1. 

90 

3. 

30 


* No data due to slow TLM sample rate (1/16) which does not always get a 
sample for short time”. 

































Table 16-4. Camera /f3 (Red) Telemetry (Values in TMV) 


Function 

No. 

Function 

Name 

14301 

Focus I 

14309 

Grid V 

14311 

Cath I 

14312 

Hor Def 

14320 

+500 V 


Hold 0,65 
Prep 1.79 
Read 2.85 


6639ETI 7211 


0.72! 0.69 

1.85; 1.82 

2.93 2.90 


^ No Data due to slow TLM sample rate (1/16) which does not always get a 
sample for short time". 
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Figure 16-1. Landsat-2 Real Time Imagery - Camera 1 
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Figure 16-3, Landsat-2 Real Time Imagery" - Camera 2 
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Figure 16-4. Landsat-2 Playback (WT3VTR-1) Imagery^ - Camera 2 
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Figure 16-5. Landsat-2 Real Time Imagerj- - Camera 3 


keproducbility or m 

0RIOINAL PAGE IB POOR 




I SU • NMJ9Z I ' U)U>SZ (9U U)U>«Z I 


UH3-30I 


IN03«-0P 


I4I13-00! 


Ul 12*301 


m , < », ' 



♦ 






i 


ki 

1 

2 

0 

0 




vl^ 





Figure 16-6. Landsat-2 Playback (WBVTR-1) Imagery - Camera 3 
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SECTION 17 


MULTISPECTRAL SCANNER SL^BSYSTEM (MSS) 

The MSS Subsystem has operated nominally in tliis period without incident. Figure 17 -X shows the number 
of scenes imaged at each geographic location this quarter, and Fignre 17-2 shows images since launch. 

In these maps, only those scenes received by U.S. ground stations are shown. Scenes transmitted to 
Canada, Brazil and Italy (36% of total) are not shown. i 

i ■ ' ' : I . ■ 

Table 17-1 shows typical telemetiy values since launch. All are nominal. Table 17-2 shows the history of 
sensor response to a constant input z'adiance level. Each sensor is sampled at 5 radiance levels and all 
show essentially the same trends. Only one of these levels (the second highest) is listed in Table 17-2, 
Line length history is also shown in Table 17-2 and is nominal. 

Sun calibrations, performed eveiy two weeks, show nominal performance. 
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MSS Scenes Imaged this Quarter 
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Figure lV-2. MSS Scenes Imaged Since Launch 
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Table 17 ~1. MSS Telemetry - Liandsat~2 


Function 

Name 

*T.V. 

Nofia 

Orbit 1 

27 

2500 

5091 

‘6362' ^ 

6761 

7210 

7641 

15040 1 

MUX -6 VDC (TMV) 

3.92 

4.05 

4.04 

4.07 

4.04 

4.05 

4. 05 

4.05 

15041 

A/D SUPPLY (TMV) 

5.74 

5.95 

5.95 

5.95 

5.95 

5.95 

5. 95 

5.93 

42 

AVERAGE DENSITY (TMV) 

1.72 

1.71 

2.39 

1.95 

2.39 

2.39 

2. 32 

2.16 

43 

FIBER OPTICS PLATE 1 TEMP (DGC) 

22.30 

18.13 

20.41 

21.75 

20.59 

17. 57 

17.47 

17.21 

44 

FIBER OPTICS PLATE 2 TEMP (DGC) 

22.30 

17.87 

18.86 

20.28 

19.04 

15.70 

15, 59 

15.29 

45 

MUX TEiMP (DGC) 

25.59 

23.38 

20.57 

23.63 

21.48 

20.56 

20. 87 

19.57 

46 

ELEOmVE 

23.09 

20.25 

21.40 

22.96 

21.72 

17.20 

17. 21 

16.63 

47 

PWR. SUP. TEMP, (DGC) 

23.85 

19.45 

19.83 

2L62 

20. 19 

17.40 

:17.49 

16.51 

48 

SCAN MIR REG. TEMP (DG ) 

23.44 

18.30 

18.29 

21. 13 

19. 07 

16. 76 

16. 87 

15. 93 

49 

SCAN MIR DRIVE ELEC. TEMP. (DGC) 

24.34 

18.96 

18.49 

21.42 

19.32 

17. 06 

17.22 

16.01 

15050 

SCAN Mm DRIVE COVER TEMP* (DGC) 

22.50 

17.26 

18.28 

21. 21 

19.21 

16. 80 

16. 84 

16.02 

51 

SCAN MIR TEMP (DGC) 

21.87 

17.26 

18.09 

20.89 

18.76 

16. 52 

16. 51 

15. 87 

52 

ROT. SHUT HOUSING TEMP (DGC) 

22.58 

23.26 

18.91 

20.28 

19.03 

15.66 

15. 60 

15.29 

53 

SCAN MIR REG VOLT (TMV) 

4.56 

4.7 

4. 57 

4.57 

4.63 

4. 60 

4.59 

4.39 

54 

GAL LAMP CURRENT (TMV) 

1.18 

1.17 

1.20 

1.17 

1.17 

1. 17 

1.17 

1.17 

55 

BAND 1 15 VDC (TMV) 

4.97 

4.98 

4.97 

4.97 

4.97 

4.97 

4.97 

4.97 

56 

BAND 2 15 VDC (TMV) 

5. 00 

5.00 

5.00 

5.00 

5.00 

5.00 

; 5. 00 

5.00 

57 

BAND 3 15 VDC (TMV) 

4.88 

4.95 

4.95 

4.95 

4.95 

4.95 

4. 95 

4.95 

58 

BAND 4 15 VDC (TMV) 

4.83 

5.00 

5. 00 

5.00 

5.00 

5.00 

5.00 

5. 00 

59 

TLM 15 VDC (TMV) 

5.04 

5. 06 

5.07 

5.07 

5.07 

5.07 

5, 07 

5.07 

15060 

+12 VDC +6 VDC (TMV) 

4.92 

5.03 

5.02 

5.02 

5.02 

5.02 

5. 02 

5.01 

61 

LOGIC +5 VDC (TMV) 

4.86 

4.81 

4.80 

4.83 

4.80 

4. 84 

4.83 

4.83 

62 

RECT. +19 VDC (TMV) 

4.97 

5.03 

5. 05 

5.05 

5.05 

5.05 

5.05 

5.05 

63 

RECT. -19 VDC (TMV) 

3,54 

3.60 

3.60 

3.60 

3.52 

3.60 

3.60 

3. 60 

64 

BAND 1 HVA (TMV) 

4.95 

4.95 

4.95 

4.95 

4.95 

4. 95 

4.95 

4.95 

65 

BAND 1 HVB (TMV) 

5.03 

F 

F 

F 

F 

F 

F 

F 

66 

BAND 2 HVA (TMV) 

4.72 

4.70 

4.72 

4.75 

4.72 

4. 72 

4. 72 

4.71 

67 

BAND 2 HVB (TMV) 

4. 70 

F 

F 

F 

F 

F 

F 

F 

68 

BAND 3 HV A (TMV) 

4.75 

4.72 

4.76 

4.73 

4.75 

4.75 

4. 75 

4. 75 

69 

BAND 3 HVB (TIVIV) 

4.65 

F 

F 

F 

F 

F 

F 

F 

15070 

SHUT MOT. CONTR. INTEG (TMV) 

2.49 

2.60 

2.60 

2.60 

2.60 

2.57 

2.58 

2.60 

15071 

SCAN MRROR DRIVE CLOCK (TMV) 

1,93 

2.0 

2 . 00 

2.00 

2.01 

2.00 

2.00 

1.99 


* Thermal Vacuum Test Data at 20°C 
F ^ Unit OFF 

































SECTION 18 

DATA COLLECTION SYSTEM (DCS) 

The DCS Subsystem performed nominally during this report period, continuing message collection at sub- 
stantially the same rate. 

Figure 18-1 shows the number of DCS messages received in each 18 -day cycle at OCC, and the percentages 
of good messages for each cycle. The large number of messages shown for February was due to an ac- 
cidental mode selection for one of the ground transmitters, DCP-6402, 

There are 45 users in the data base. 246 DCP's have been shipped with 242 in the data base. The number 
of active DCP^s per day averaged 103, a normal number. 

Table 18-1 shows telemetry values since launch. All are nominal. 


Table 18-1. DCS Telemetry Values 


Func. 

No. 

Name 

Orbits 

5 

2462 

5091 

6362 I 

6761 

7210 

7'641 

16001 ' 

Receiver 1 Sig Strength (DBM)* 

-123. 34 

-124.81 

-122.02 

.-125, 00 

-122.35 

-122.84 i 

-12:3.16 

16002 

keceiver 1 Temp (DGC) 

22.54 

24.20 

< 24.37 

^ 23.51 

25.18 

25, 07 i 

25. 12 

16003 

Rec-1 Pwr Input Volt (VDC) 

2.35 

2.36 

2.36 

2. 35 

2.37 

2. 37 : 

2.37 

16004 

Receiver 2 Sig Volt (DBM) 

F 

F 

F 

F 

F 

F 

F 

16005 

Receiver 2 Temp (DGC) 

F 

F 

F 

F 

F 

F 

F 

16006 

Receiver 2 Input Volt (VDC) 

F 

F 

F 

F 

F 

F 

F 


*This value is for a CW carrier only; it is not valid during DCS message reception 
F = Receiver 2 'vas OFF 
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Landsat-2 Anomalies and Observations 


Date 

Anomaly/ Observation 

How Observed 

Comments 

Prelu.unch 

Forward Scanner 
Pressure Leak 

^acecraft 

Integration 

Before launch pressure increas ed. After launch pressure 
decreased. No anticipated effect on Scanner or S/C mission. 

Prelaimch 

Defective TIAI Functions 
1264, 4002, 13200 

Spacecraft 

Integration 

Functions are temperatures which are noncritical. Sensors 
failed prior to launch. Mission unaffected. 

3/8/75 

1 Unencoded command 781, CIU 
Channel B Off, received by 
spacecraft from KF Interfer- 
ence. Commands 782 or 786, 
switch comdecs; and commands 
780 or 784, switch PWM regu- 
lator, received at other times. 

On-Line 

Non-Landsat OCC Authorized Unencoded commands received 
in Orbit 619, 640, 743, 1575, 1700, 2605, 3164, 5025. 

3/17/75 

MMCA Pitch Flux Density TLM 
Drift 

Off-Line 

Telemetry decreased 5 counts and indicates increase flux 
density on charged magnet. Probable sensor drift. No 
apparent effect on S/ C performance. 

4/5/75 

WBVTR-1 Rewind Failure 
(MDRE01252) 

On-Line 

WBVTR-1 failed to execute Rewind command or prematurely 
terminated rewinds due to false BOX signal. Subsequent 
commands or Fool-Logic techniques allowed return to oper- 
ation. Investigation Committee report issued. Problems 
occurred Orbit 1021, 1532, 1568, 2238. Operation restricted 
to 300 thru 1500 feet- 

6/9/75 

WBVTR-2 had Short Rewind 
(3MDRE01255) 

On-Line 

WBVTR-2 started rewind but stopped prematurely in Orbit 1919 
and again in Orbit 3854. Investigation Committee did not define 
a probable cause but assigned a momentary False BOX as reason 
for short rewind. Unit remains operational. 

8/3/75 

WBVTR-1 data did not provide 
sync to ground station 
(l^IDR D04930) 

On-Line 

One head circuit of \\T3VXR-Lifailed to operate. 25% of data lost 
in data stream . Operation discontinued. 

11/14/75 

MSS False End-of-Line Codes 
(IVIDR D04940) 

Off-Line 

Occasional End-of-Line codes occurring in preamble or along 
video data. Creates 4 black and 4 white words in scene data. 
Occurs over magnetic anomalies with low incidence rate. 

1/25/76 

Solar Array Current Notch 
(MDRD04934) 

On-Line 

In Orbit 5123, abnormal drops in solar array current appeared 
for portion of satellite day. S/ C operation unaffected because 
solar array has excess power to date. 

7/20/7G 

Battery 6 Turned Off 

Realtime & 
Off-Line 

Battery 6 decreased in load share and rose in chai’ge share 
thereby causing overcharge. Temperature increased and unit 
was turned off in orbit 7601. 
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1 1 GMT 1 
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7 

7 1 

3B0 

4871 - 4ft84 1 

43- 56 

4 

1 19 

j 

1 

h 

& t 

351 

483h« 4898 ( 

57. 70 

B 

1 19 

1 

1 

9 

5 1 

352 

4899- 491? 1 

7l - 84 

6 

1 19 

1 

1 in 

1 0 1 

353 

4913- 49PA I 

85* 9R 

7 

! 1 9 

1 

~ r HI ■ 

11 1 

■ 3b4 1 4927- 41540 |' 

‘99-1 1? 

R 

1 '19"^ 

I 

1 1 

? 

12 1 

3b5 

4941 - 49R4 } 

113-1 ?6 

9 

1 19 

1 

1 1 

3 

13 1 

356 

4955- 49A7 f 

1 P7-1 39 

in 

1 19 

1 

1 1 

4 

1 4 1 

357 

4968- 49ft1 i 

140.153 

11 

1 19 

1 

t “15 

15 1 

358 
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1 19 

I 

1 1 A 

16 1 
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: 13 
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— TiKO — n 
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LANDSAT-2 DOCUMENTS ISSUED THIS REPORT PERIOD 

Document No. j Title 

PIR-1N23-ERTS-179 The Approximation of Landsat-2 

Initial Oscillatory and Dampling 
Charactex'istics, dated 4/2/76 


PIR~14N5“L2-184 Fourth Quarterly Test of RBV System, 

dated 5/20/76 

PIR-1N25-L2-185 Quality of Record/Playback MSS Data, 

dated 6/8/76 

PIR-1N25-L2-187 Accidental DCP Transmission Permit 

Evaluation of DSC Capacity, dated 
6/22/76 

FIR-1N25-L2-187 Landsat WBVTR Error History, dated 

7/9/76 


